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This precision built press is 
designed to give a very high 
standard of printing particularly 
where mixed colour work is used 
in the production of newspapers. 
It includes a number of features 
which enable the most precise 
adjustments to be made, and to facilitate colour changes without wastage of ink 
and labour. The cylinders as shown in the drawing are mounted upon pre-loaded 
Timken double-cup tapered-roller bearings. Both cylinders are end-located by the 
bearings at the right, the bearings at the left (although pre-loaded within 
themselves) are free to float. In this arrangement temperature variation cannot 
interfere with the bearing tightness; errors in printing register due to play between 
the cylinders are thus avoided. 

The inset housings for the upper bearings have their exteriors eccentric to the 
bores; a micrometer adjustment for the printing impression is thus obtainable by 
slightly rotating the housings. 


Regd. 
Trade Mark 
TIMKEN 


tapered-roller bearings 


MADE IN ENGLAND BY BRITISH TIMKEN LTD. 


DUSTON, NORTHAMPTON (HEAD OFFICE): DAVENTRY AND BIRMINGHAM 
Telephone: Northampton 4921-8 and 3452-3. Telex No. 31-620. 
Telegrams: Britimken Northampton Telex 


SUBSIDIARY COMPANIES: FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON, TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 
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Today, most progressive engineers think of Coopers Felt 
as an engineering material, yet many do not know that it can be 
machined 10 close limits. With the harder felts we can work to 
within a hairsbreadth of your specification, Yes, we mean that 
literally—to the breadth of a human hair One of Cooper's 
technical advisers will be happy to tell you more about this versatile 


material 


greet, 
geet 
GEER Gry, 


Fas 
4 





COOPER & CO. (B’HAM) LTD., 
BRYNMAWR BRECONSHIRE. 


Tel : Brynmawr 312 Grams : Felting Brynmawr 
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Photo by courtesy of Messrs. Brown & Polson Ltd. and 
Simon Handling Engineers Lid. 


VISCO-BETH 
Dust (loc? 


Installed by famous firm 


In order to prevent dust from becoming airborne 
when liberated during the unloading of maize from 
ships, Messrs. Simon Handling Engineers Ltd., have 
installed 3 “* Visco-Beth”” Automatic Dust Collectors 
at the Manchester factory of Messrs. Brown & Polson 
Ltd. These collectors recover the dust generated 
during unloading, conveying, weighing and delivery 
into the silos. The transfer of maize from ship to 
storage is at the rate of 250 tons per hour. 


“Visco-Beth” Automatic Dust Collecting equip- 
ment is also installed in many other factories produc- 
ing food in powder form, e.g. flour, dried milk, cocoa, 
coffee. Also in cement, fertilizer, chemical works, etc. 


Our technical department is at your service on all 
matters of Industrial Dust Collection. Write for 


List No. 574. 


Phone: CROYDON 4/8! 


VISCO ENGINEERINGCO LTD. STAFFORD RD. CROYDON 
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REEGLAS 


OD ics it 


constant progress 


in Chemical Resistance is 

equal to some of the excel- 

lent properties of Keebush. 

tn asid -resleti KEEGLAS 
Temperature Resistance is 
up to 130°C. 


REEGLAS 


is resistant to Thermal 
Shock. 


plastic materials 
lie behind the 
new fibre - glass 


material 


is available in a wide 
variety of forms such as 
tanks, piping towers, etc. 


REEGLAS 


The latest addition to the well-known range 
of Keebush Materials supplied by the 
Kestner Evaporator & Engineering Co. Ltd. 


For further information write to: 


KESTNER EVAPORATOR & 
ENGINEERING i . Ser 
5, GROSVENOR GARDENS, WESTMINSTER, LONDON, S.W.| 
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For the Steel Company of Wales’ important new plant 
at Velindre, the main drive for the five-stand tandem 
cold reduction mill comprises six BTH D.C. motors 
totalling 19,150 h.p. supplied from two BTH motor- 
generator sets with a total capacity of 16,730 kW. 


In the control equipment, which is also BTH throughout, 
magnetic amplifiers have been used almost exclusively for 
the regulator control of the mill—the first time such 
amplifiers have been used so extensively in the United 
Kingdom on a mill of this type. 


ITS KIND 





IN BRITAIN 


Electrical Equipment at Velindre 


BTH equipment is also prominent in the Trostre Works 
and Abbey Works of the Steel Company of Wales. 
For an extension at the latter Works, BTH have been 
called upon to supply main drives and control gear for 
a four-stand tandem cold strip mill—a practical tribute 
to the sound design and workmanship of BTH electrical 
equipment. 

Electrical Consultants: Messrs. McLellan & Partners. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED: RUGBY~ ENGLAND 
an A.E.1. Company 


AS094 
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Members of the Association 


‘Moving around 
with Mr. Stacatruc’ 


Serviceability ?—it’s as simple as this... 
A Stacatruc is designed for easy maintenance—so 
everything is accessible. 
Fair enough ... but does that mean it can handle more? 


Well, just ask your driver. He knows, and so does your 
transport manager, that easy maintenance reduces down- 
time and keeps a truck on the job. 


] BRITAIN’S BEST MOBILE MATERIALS HANDLING SYSTEM 


ITD LTD 95-99 LADBROKE GROVE LONDON WII Tel: Park 8070 Grams & Cables: Indusdev Nottarch London 


In association with the Austin Motor Co Ltd, Clark Equipment International CA and Crompton Parkinson Limited 
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Front view of a fabricated steel frame for 


a special purpose 250 ton Knuckle Press. 








29, MURIESTON CRESCENT, EDINBURGH, II Tsisshore— 
errr nnn 


Photograph by courtesy of Glacier Metal Co. Ltd. 
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It must be a Hendrys’ Belt- 







and flow without ripple or whip. Edge of hide contact ensures adhesion without 5" ==3 


JJ ENDRYS" Belts are flexible in both directions. Made of Solid Leather, any 
length endless, and up to one inch thickness in a single ply. Adjustable. 
Absence of fasteners and strict uniformity of weight give a smooth vibrationless drive 





tension, thus minimizing wear of belt 
and bearings. Economical too. 





——_———— 





Hendrys’ No. 3 x 6” endless Lamin- 
ated Leather Beit on the Main Drive 
of a Number 3 Kearns Standard 
Horizontal Surfacing and Boring 












SIZES AND WEIGHTS 
Hendrys’ Patent Laminated Leather Belts are made in 



























Machine, 
eight standard weights to following widths :— 
No. 0. + in. thick up to 3 in. wide 
Mm). £EA Ss vec e = 
ie. 2. @ th. ew tee 
No. 3. bin. ., xs »» ony width 
Mah FS 6 Se ue « 
Nad. Oe es 
No. 6. & in. 


PI OSs Ee he 

The No. 0 is a specially pliable belt made to order for 

light driving at high speeds and Nos. 5 to 7 are for Main 
or Heavy Driving. 

Hendrys’ make Laminated Friction Belts for 

Screw Presses, also. 














HENDRY LTD. 
252 Main Street, Glasgow, S.E 














Lendon ~* Birmingham ~- Manchester ° Johannesburg 
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In overhead travelling cranes maximum allowable wheel loads 
should determine the choice of these two girder types. . . . 











BOX 


Where the wheel loading of an overhead 
crane is not important Carruthers 
welded box plate girders, with modern 
welding technique, can be designed to 
give a structure, compact, accessible, 
rigid and strong, with smooth surfaces 
easily and quickly painted. 
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WELDED 
TUBE 





Where the wheel loading is an important 
factor, Carruthers welded steel tube 
construction is recommended because 
its lightness and strength can reduce 
maximum wheel loadings by as much 
as 40%. 








J. H. CARRUTHERS & CO. LTD., 27, HAMILTON ST., GLASGOW, S.2 London Office: Abford House, Wilton Rd., Victoria, $.W.1! 
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Triton Oil Heaters 


From the earliest days of Electric Heating, Heatrae Ltd. have col- 
laborated with industry in meeting the growing demand for Electrically 
Heated Apparatus over a wide field of application. 


Here is illustrated a typical type of heater designed to meet particular 
conditions. 


It shows a 60kW Oil Heater; working pressure 50 p.s.i. it is fitted with 
a float switch which cuts off the electric supply should the oil level fall 
below safety limit. 















































All heat units are removable core type and can be replaced, if necessary, 
without interruption of service. 


These heaters are made in a wide range of sizes and pressures, suitable 
for water, oil, Dowtherm, etc. 


A wide range of oil heaters is also available, where steam and/or high- 
pressure hot water is used as the heating medium. 


Heatrae invite you to make use of their wealth of experience. Send details of 
your particular requirement. Their team of experts will endeavour to devise a 
satisfactory solution at the lowest possible cost. 


Established in 1920 


HEATRAE LIMITED - NORWICH 
Pioneers in All-British Electrical & Steam Heaters for Industry 


Manufacturers of; Electric Water Heaters, Oil Heaters, immersion Heaters, Urns, Towel Rails, 
Airing Cupboard Heaters, Electric Fires, Food Trolleys, Warming Plotes, Air Heaters, etc. 























We have modern plant 





and 100 years 
Experience which 
enables us to carry out 
a great variety of work 





and meet all needs. 











Well-equipped tool- 
illustrated is an 18G. Mild Steel room for the 
Case manufactured to the design manufacture of the 
of a well-known Company of n ry tools to your 


instrument makers. 


designs or our own. 








Contractors to Admiralty, Ministry of Supply and G.P.O. 
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Plate Girder Deck Bridge 
83 feet span, with pressed steel 
trough decking, carrying single 


track railway. 





WESTWOODS 


JOSEPH WESTWOOD & CO., LTD. 


Bridge & Constructional Engineers, Manufacturers of Mechanical Grabs, 
Pressed Steel Troughing & Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 
Telephone : EASt 1043 


4 4 . 
in the manufacture of extruded 


round, square and hexagon Brass Rods, in machin- 











ing, hot stamping, high tensile and Naval Brasses. 
We manufacture to a wide range of specifications, 
including Overseas Specifications. Delivery through 

out the country by 


our own transport. 


HOLMAN 
MICHELL, = ‘tl Dovticulors ond ittustraced 


Brochure forwarded on request 


& CO., LTD. : 


Head Office & Works:— 

CORNWALL WORKS, ST. HELENS, LANCS. 

Tel.: ST. HELENS 4201 -2-3-4. 

Branch Works & N.E. Area Sales Office:— 
WAKEFIELD, YORKS. 


Also at:—BIRMINGHAM & GLASGOW. 
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Amenity 


Friction between employees, and confusion at 
going-home time may be avoided by providing 
separate receptacles for clothes and personal 
belongings. Such provision is also important 
in the interest of hygiene. ‘ Harco’ Clothes 
Lockers provide the answer. They are made 


WIREWORK LOCKERS 


Standard sizes: 





72 in. high x 12in. wide x 12 in. deep 
72 in. high x 10 in. wide x 18in. deep 


Please send for List No. E 1009 


Wirework or Sheet Metal 


in single units or nests of 2-5 as required 


STEEL LOCKERS 


Overall sizes: 

72 in. high x 12 in. wide x 12 in. deep 
72 in. high x 15in. wide x 15in. deep 
72 in. high x 18in. wide x 18in. deep 


1, 2 or 4 compartments per locker 


Please send for List No. E 960 


An Important 


in sheet metal or wirework, in nests of up to 
five in one unit, with short or full length 
compartments as required. Steel lockers are 
fitted with six-lever locks which can differ up 
to 1600; wirework lockers have rings for 
padlocks. Height of both types is 72 ins. 





“Hareo” Clothes Loekers 


ARE HYGIENIC, DURABLE AND EASY TO INSTALL 











G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E:7. 


GREenwich 3232 (22 lines) 
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ALLOY STEELMAKERS - FORGEMASTERS - STEEL FOUNDERS * HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED . SHEFFIELD sf ’ ENGLAND 
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but we tailor 
in stainless steel 


Made to measure jobs are our speciality. Vats, vessels 





and machine parts in heat-resisting and corrosion-resisting 


precision 


materials—particularly stainless steel and nickel alloys 


are usually problems, but they’re problems we take on 


is the buckgro 


every day of the year. Our technical department is always 
available for consultation, advice 
We have a_ standard 
range of Automotive 
and Industrial Gear 
Boxes, or can undertake 
the supply of loose 
gears and shafts to your 
own design. 


and service. Call us in and see 
what a difference superb stain- 
less steel tailoring makes. 


for instance . . 


Stainless steel vibra- 
tory elevator for food 
inspection and de- 
livery. 


Cut, ground or shaved Spur and 
Helical Gears. Ground Worms and 
Splines—Sprockets— Bevels —Reduc- 
tion Units—Gear Boxes for all Trades. 





A.1.D. Approved 


THE ea AR SPECIALISTS WELDING TECHNICAL SERVICES LTD, 


P. R. MOTORS LTD - ALDBOURNE ROAD + COVENTRY | AL 68 AG Oe es eee OA Lie en Oh ee OK OTL AY 
Telephone: 2266 (3 lines) Telegrams: Supagears, Coventry HURST MILL, KINGS NORTON, BIRMINGHAM 3D 


PHONE : KINGS NORTON 2360/2555. GRAMS : WELTEXA, BIRMINGHAM 





































fully automatic 


MODULATING FLAME 
OIL BURNERS 


for all grades of fuel oil up to 950 sec. Redwood No. ! 
at 100° F. and for capacities up to 800 Ib. of oil per hour. 

Double nozzle units 
of the type illustrated are especially suitable for large 
vertical, twin flue horizontal, or water tube boilers. 





Applications requiring a very wide degree of control are 
catered for by the automatic nozzle selection feature, 
which gives a range equivalent to the maximum output 
on two nozzles down to the minimum on one. Apart 
from the unit the only outside material required to 
complete the installation is the storage tank with its 
connecting pipeline. 








Modulating Flame Burners 
are described in section 12 
of our catalogue. 






LAIDLAW, DREW & CO. LTD., 


SIGHTHILL INDUSTRIAL ESTATE, EDINBURGH, I! 
Telephone : CRAiglockhart 4422 “ ERICLEX, EDINBURGH” 





Telegrams 





LONDON : 63 QUEEN VICTORIA 


STREET, E.C.4. 
TELEPHONE : CITY 1155/6 
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WOOTTON BROS. LTD. 


COALVILLE IRON WORKS, COALVILLE 
N®. LEICESTER 


Clay Working Machinery for Brick and 
Pipe Works. Colliery Plant. Iron and 
Brass Founders and Cast Steel. Ham- j 
mered Steel and Iron Forgings. Steel 
Stockists. Arc Welding. C.Y¥. Non 
Abrasive Alloys to Order. 


Established 1876 









Telegrams: WOOTTON, COALVILLE. Telephone No. 22. 
































‘THE WORLD’S GREATEST BOOKSHOP _ 


 “~—BOYLES 
+* FOR BOOKS# 













NEW, SECONDHAND AND RARE 


Technical Books 


| e Foyles is an experience—the largest bookstore on 
earth. If you’re a lover of books, large or small, 
| modern or rare, here’s Paradise. e 
| 











—Fielding’s Guide to Europe 
QUICK POSTAL SERVICE | 


| 119-12 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard $660 (20 lines) x Open 9—6 (including Saturdays) 
Two minutes from Tottenham Court Road Station 









































FLOORING 
6 


Where strength and the passage of 








maximum light and ventilation 
is required... 
--- OVALOCK is the ideal flooring 


The design of ** OVALOCK ” ensures that 
loads, either concentrated or distributed, 
can be carried with an ample factor of 
safety, and what is more, if can be cut and 
worked around obstacles without losing any 
of these advantages. 

A positive non-slip surface is assured 
by the traverse members being just proud 



























THE of the longitudinal members and the right 
angle construction thus formed makes dirt 
CONSTRUCTION collection impossible. Over 100,000 square 


feet of “* OVALOCK” flooring has already 
been installed at the Portishead Generating 
Station. 

The fully qualified drawing office staff at Gardiner of 
Bristol will be pleased to answer any questions on 
design and installation — prompt attention is assured 
and full details will be sent on request. 



























ea 


‘ 





Gardiner, Sons & Co. Ltd., Midland Works, Witlway Street, St. Philip's, Bristol 2, and 8 William IV Street, Strand, Londen W.C.2 
Mew.tis 
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FROM NEW CARBIDES 


CARBIDE 
TOOL TONICS 


Carbide tools while consisting basically of sintered tung- 
















sten carbide, have now been given a tonic ‘lift’ by the 
special processing now carried out in an Edgar Allen 


factory newly erected for this purpose. 


By the inclusion in their composition of suitable carbides 
of various refractory metals, difficult to produce except 
under the closest technical and chemical control, the 
NEW ‘Allenite’ range of Carbide Tools and tips offer 
the advantages listed at the right. 

The outstandingly successful performance of *‘ Plowrake’ 
Tools in the planing of interrupted surfaces of steel 
castings is in no small measure due to the properties of © IMPROVED PERFORMANCE 


NEW ‘Allenite’. @ GREATER ABRASION RESISTANCE 


@ GREATER HARDNESS WITHOUT 
LOSS OF DUCTILITY 


@ LESS LiABILITY TO CRATERING 


sitet 
STAG ALLENITE  cansioe roois 


For further details of this considerable advance 
in machining technique, write to:— 


| ie Allen « Co. Limited | eo et 


! 
! 
Please post data on the new Alllenite tools to: | 
! 
! 


sili STEEL WORKS - SHEFFIELD - 





Name 
1 PN ais sigs i 0 cnc ana GEA el oneal ' 
A Qo FHM oc ecccceeceee cereescsee evegeneateneenreeeeees ' 
‘Or this Booklet post the coupon to-day PN haa 0c SATA adensdanecnevanroasdacse ! 
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DISMANTLING A 
REMOVAL 

/_ 
ERECTION i oe 
INSTALLATION MACHINERY 
MAINTENANCE 
TRANSPORTATION OF 
MACHINERY AND PLANT - LIMITED 
INDUSTRIAL - 
COMMERCIAL - DOMESTIC 
ELECTRICAL CONTRACT 
WORK 





INSTALLATIONS 





60a HIGH STREET - ACTON : LONDON - W.3 
ACORN 6044 P.B.E. 


BIRMINGHAM MIDLAND 5731 P.B.E - CARDIFF 25471 - GLASGOW CITY 6597 - NEWCASTLE UPON TYNE 22336 








SMOOTH — STEADY — SILENT 


Di Pumping 


Mirices IMO Pumps ae witty | @ FUEL OIL TRANSFER 


used for main engine forced lubri- 
cation aad piston cooling aboard 
ship. In fuel oil burner supply 
IMO P ist atomisati 

a Gwe | © Tee OIL BURNER SUPPLY 
out pulsation, 








Positive Displacement * High 


Speed * Silent Operation - High | @ LUBRICATING OIL SUPPLY 


Suction Lift when necessary * Self 
Priming. 








MIRRLEES 


MIRRLEES (ENGINEERS) LTD. 


Subsidiary of the Mirrlees Watson Company Limited 


EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2. -.P UM P $ 
Lendon Office: 38, Grosvenor Senden, S.W.1 Phone : SLOane 6221-2. 





Ar 
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CLYDE-BOOTH CRANES 


C.C.B. 7% tons overhead travelling cranes; a shipyard oe 


| 
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WIZINIZ' 


Salient Features of 
Clyde-Booth Design...... oR 


HOISTING BARRELS... 


Barrels up to 36 inches diameter are made from seam- 
less hollow steel forgings with one end left solid and the 
other end necked down to enter gear box. 





C.C.B. forged steel barrels have these advantages: 


SEAS Ne. sk 


aoe ae 


@ Greater strength and less weight throughout. 
@ Guaranteed concentricity— barrel in balance. 


@ Driving gear bolted direct to flange on barrel avoids 
transmitting drive through keyways. 





Solid-drawn steel 
Hoisting Barrel. 


@ Deep flanges safeguard rope against leaving barrel. 


@ Virtually unbreakable. feet ee oe | 


CLYDE 


CLYDE CRANE & BOOTHLTD Clyde Crane & Engineering Co., Joseph Booth & Bros., 
: . MOSSEND, Lanarkshire. Union Crane Works. RODLEY. Leeds. 
Inco rp ord t in g Telephone : Holytown 412 (6 lines). Telegrams : “Clyde,"’ Motherweil. Telephone : Pudsey 3168 (6 lines). Telegrams : ‘Cranes,’ Rodiey. 
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“ Newallastic” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatique than bolts or studs made by the 
usual method. 
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The “acid” test of the Mono Pump is the great numbers 
used in Industry. It passes this test with the aid of a team 
of technicians and by laboratory tests to assess the correct 
use of the right materials. 
After making sure the 
pump fits the job, 
service does not end 
there—we always 
take an interest in the 
pump after it has been 
sold. 


LIMITED 
London, €E.C.|l 


PUMPS 


Sekforde Street, 
Telegrams : Monopumps Phone London 


and at Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, 


MONO 


Mono House, 
Telephone : CLErkenwell 891! 


Johannesburg, Manchester, Melbourne, Newcastle, Wakefield 
PIP 80 




















safeguarded ! 






THE VITAL POINT in any 
power plant is where the 


; shaft of the driving unit 


links up with the shaft of 
the unit driven. Vibration, 
shocks and stresses result- 
ing from misalignment at 
this point are reflected in 
loss of power and, eventu- 
ally, by serious breakdowns. 


You can safeguard your 
plant by fitting Steel-Shaw 
flexible couplings between 
units. Steel-Shaw couplings 
counter misalignment, ab- 
sorb vibration, and assure 
cheaper running and better 
performances. 


The 


Write now for 
IMustrated brochure No. | 306/54 


STEELE & COWLISHAW LTD., 











Unless checked accumulative shocks and stresses 
passed from unit to unit will result in rapid 
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A Steel-Shaw Flexible Coupling 
absorbs shocks, reduces vibration, 
and smooths out irregularities of 
load and power between units. 


Flexible Coupling 


Dept 16, COOPER STREET, HANLEY, STOKE-ON-TRENT 
(ndh) 3250 
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@ No fumes in circulated air. 

@ One switch provides heat, reduced 
heat or cool air. 

@ Combustion circuit separate from 
warm air circuit. 


®@ 50,000 B.t.u. per hour for 
3.3 pints of fuel. 

® During critical times the heater 
will run on paraffin. 

® Fully protected by safety devices. 


Write now for illustrated folder XA 


Combustion Fi 


8. SMITH & SONS 
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Smiths Combustion Heaters provide warmth by heated air circulation at the turn 
of a switch. The warm air may be distributed by ducts, so that there are no cold 


pockets of stale air. The system is completely automatic, safe and foolproof. It can 


be installed in a matter of hours, and costs little to operate. 












AP 230.40 
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no longer a pumping 


problem 


Patent No. 591835 


| ») }} 
MONOBLOC Un Py al 


in WORTHITE 


With the introduction of Worthite—a specially developed austenitic 





put it to the test... 


steel of superior corrosion resistant qualities, proof against many alkalis Write for WORTHITE Steel |” speci 

rite for eel |i” specimen 
and acids, particularly sulphuric acid—Worthington-Simpson have discs and test this material under your 
made the pumping of highly corrosive liquids a commercially economic own site conditions. 
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orthington q Simpson LTD NEWARK NOTTS 
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The supply of Gates and Valves for the 
Headworks and Networks of Irrigation 
Schemes has for long been an important 
part of our activities. Our work in this 
field has included the design, manufac- 
ture and erection of some of the largest 
sluice gate barrages ever employed; 
whilst innumerable Glenfield valves and 


other items of water control equipment, 





have been supplied for the pumping 


stations and distribution systems. 


Valve Specialists and Hydraulic Engineers 





for more than a century 











HEAD OFFICE & WORKS - KILMARNOCK, SCOTLAND .~ 














COMPLETELY RECONDITIONED 


\\ \ / 
7 / 


Dillowey 





Jan, 10, 1958 THE ENGINEER 21 


WHENEVER 

HIGH TONNAGE 
LOADS 

ARE REQUIRED. .2 


- 


















TANGYES LIMITED 2*DRAULIcs Division 














An Oceasion for Superlatives! 
BARIMAR welded this Big Job with ease 


Yes, ‘‘ Superlative” is really justified. This job, be it noted, is the head 
casting of one of the largest Double-Action Presses in the World. A mighty 
fellow of ninety-two tons towering to the height of thirty-five feet ; like 
many another mechanical giant, this tremendous machine came to grief. 
The lips of the four projecting toggle shaft bearing arms were cracked, and one of 
them was almost completely sundered. The damaged member turned the scales at 
ten tons, and the welding of each crack was a major—and expert—operation. 
Welding p/us, in fact, for all the lips had to be welded to the most rigid accuracy, 
and the original strength restored, before the press could be put into service again. 
Barimar has carried out many a welding job for the owners of the outsize press, but 
this was the largest ever received from them. A complete success, naturally, and fully 
covered by the Barimar Money-back Guarantee. 


THE 10-TON CASTING COMPLETELY REPAIRED 
BY BARIMAR 



















This head casting of a double-action press had the 
lips of the four projecting toggle shaft bearing arms 
cracked—one of them almost completely sundered. 
It weighed ten tons. 

The size of a welding job is no deterrent 
— Barimar handles the biggest of them with ease — for no 


other welding house enjoys such unique facilities. 








on 


The welding 


Occasions arise when repairs must be done on the site. Barimar Mobile Squads can be on of each 

the spot within a matter of hours—specialist craftsmen who know their job from “ A” to bearing arm 

. Their work, likewise, is covered by the famous Barimar Money-back Guarantee. required x 
“irec 


A telephone call at any hour of the day or night will have immediate attention. There is 
half-a-century of experience and prestige behind the name of Barimar. 

ALL BROKEN PARTS which are transportable must be sent CARRIAGE 
PAID or delivered by customer. Please remove all fittings and post letter 
advising despatch. Where it is impossible to transport damaged machinery, 
Barimar experts operate on the spot. 


expert welding 
technique and 
was a major 
operation, 
The job was 
fully covered 
by the 
Barimar 
Money-back 
Guarantee. 


Barimar House, 


BARIMAR 22-24, Peterborough Rd., 
TID. FULHAM, LONDON, S.W.6. Telephones: RENown 2147-2148. Night 2148 


Telegrams: ‘‘ Bariquamar, Walgreen, London.” 


BRANCH BIRMINGHAM, 12: 116-117, Charles Henry St. Telephone: Midland 2696 NEWCASTLE UPON TYNE, |: 64-66, The Close. Telephone: 21055. 
ADDRESSES: MANCHESTER, 13; 67, Brunswick St., Ardwick. Telephone: Ardwick 2738 GLASGOW, C.2: 134, West George Lane. Telephone: Central 4709. 


BARIMAR—THE WORLD'S SCIENTIFIC WELDING ENGINEERS 
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Stop Burning 
One in Ten! 


Have a look at your power bill — and then consider your plant. Are you 
sure you are getting the most out of your transmission — or are inefficient 
drives frittering away the kilowatts which should be helping production? 








As power costs increase efficiency matters more than ever — fit the only 
drive with a National Physical Laboratory Certificate confirming 984% 
mechanical efficiency and get the power you pay for. 


high-efficiency drives 
cut your overheads 





« « . Since 1947 electricity charges have almost doubled. 
eo.» Look at these figures from a typical factory -— 


1947 £2°925 per 1,000 Units 

1957 £49 per 1,000 Units 
By making the most efficient use of power RENOLD CHAIN DRIVES are an effective 
counter to this cost spiral and can offset these and any future increases by as much as 


10% — and go on doing so year after year. 


Da 
ZC Dak 


acee —the FIRST name in precision chain 


RENOLD CHAINS LIMITED MANCHESTER 
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This Mather & Piatt modern squirrel-cage drip- 
proof induction motor, which is direct-on 
started with a low starting current, drives 

a mine drainage pump in a Durham colliery. 
Behind it can be seen an earlier installa- 
tion of three drip-proof wound rotor induction 
motors which drive similar pumps. The 
motors are rated at 650 b.h.p., 2,750 volt, 
1,475 r.p.m., and each Mather & Platt 

Plurovane pump delivers 1,500/1,600 g.p.m. 
against a 1,100/960ft. head. 


Mather & Platt — 


PARK WORKS, MANCHESTER, 10 
Telephone : COLlyhurst 2321 Telegrams : Mather, Manchester 
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Keeping things clear 
in Finland .....« -« 














This is ‘Pera!’ which was recently built by Lobnitz for 
work in Finnish Waters. It is an electrically operated 4 cubic 
yard dipper dredge, of the non-propelling type. 

Lobnitz are internationally famous wherever there is a battle 
against mud and silt. Their long experience of the world's 


waterways is at your service and the technical staff are 
always available for consultation. 


MULTI-BUCKET DREDGES - SUCTION 
DREDGES - DIPPER DREDGES - GRAB 
DREDGES - HOPPER BARGES - ROCK 
BREAKERS - HARBOUR CRAFT GENERALLY 


THE NAME 


10 REMEMBER 


IN DREDGING 


LOBNITZ & CO., LTD., RENFREW, SCOTLAND RENfrew 2216 
LONDON OFFICE: 55/61 MOORGATE €E.C.2. MONarch 5101 
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METROVICK 


Pneumatic -Electric Converter 





the perfect link between 
pneumatic & electronic control systems 


The Type P.C.8 Pneumatic-Electric Converter has been designed primarily as a link between 





pneumatic and electrical control systems where standard units in the two control mechanisms need to be combined. 
The input pressure is the normal 3-15 p.s.i. gauge used in process controllers and the output voltage 
(100 V max.) is suitable as, for instance, a reference voltage for most commercial motor speed controls. 


Other applications include conversion of air pressures for electrical recording. 


Write for leaflet No. ES4566/2 


METROPOLITAN = VICKERS 


ELECTR At MANCHESTER 


An A.E.1. Company 


INDUSTRIAL PROCESS CONTROLS 


R/E 793 
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You get 
SPEED and 
PRECISION 

with RICHMOND 
Radial Drills 


One of the HB3/12 Radial Dril- 
ling Machines in action in the 


works of Rotary Hoes Ltd. 


RADIAL DRILLING MACHINE 


Drilling radii 3’ 6”, 4’ and 4’ 6’. Drilling capacity 2” in mild steel. 
Central control levers. Nickel chrome steel driving gears, heat 
treated to 100 tons per sq. in. and ground on the teeth. 12 spindle 
speeds (20—1000 r.p.m.) for economical tapping, boring, drilling, 
in steel or alloys. Full details on request. 
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Change to 
ROCKWELL 


HELICAL 
CLAMPS 


BRITISH PATENT 






Why waste time building up 
rickety, makeshift clamps with 
anything that’s handy? Get 
on the phone today and ask 
for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple quick 
and positive mounting, with 
negligible clamp projection 
over work piece. Each clamp 
is a complete unit, with no 
parts to lose. 


ALL SIZES 
DELIVEREC 
EX-STOCK 





+ GIVING PRICES 
year’ ee 


econ DA y/ 


ROCKWELL 


WELSH HARP, EDGWARE RD., LONDON, W.W.2. TEL. GLADSTONE 0053 BVP Waren TOOL CO LTD, 








ALSO AT BIRMINGHAM -TEL: SPRINGFIELD 1154/5 - STOCKPORT-TEL: STOCKPORT 5241  GLASGOW-TEL MERRYLEE 2622 


















MIDGLEY & SUTCLIFFE LTD., HUNSLET, LEEDS. Tel: 76032/3 
oad 





$.C.5 









There’s no limit 
to the versatility of 


RICHARDS 
Precision 
Repetition Machining 


ss==\, We are equipped for machining 
7 on Single and Multi Spindle 
Autos from }” to 3” diameters 
in Free Cutting Mild Steel, 
Brass, Alloy Steels, etc., Turning, 
Milling and Grinding 
capacity available. 









CHARLES RICHARDS & SONS, LTD. 


Imperial Bolt and Nut Works, Darlaston, Nr. Wednesbury 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “ Richards * Dariaston 
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‘DOWN 
UNDER?’ 


An 11’ 9” diameter Cochran Sinuflo Economic 


26 


COCHRAN 





boiler arriving at the factory of Thomas De La Rue 
(Aust.) Pty., Ltd., in Thornleigh, New South Wales. 
Here in Australia, as in the rest of the world, the 
particular features of this type of boiler are appreciated 
by the experienced user. 

Cochran Sinuflo Economic boilers are designed and 
built to give long service, continuous high efficiency, 
full accessibility to all water surfaces and convertibility 


from solid to liquid fuel-firing and vice versa. 


r 7 SINUFLO 









COCHRAN 








BOILERS 





ECONOMIC 


Cochran & Co., Annan, Ltd., Annan, Dumfriesshire, 
Scotland, and at 34 Victoria Street, London, S.W.|. 








TAS. CH.607 





/AIRLESS- eum 
— TYPE. 


Grouped Push Button Controls 
for Automatic Operation 












BUY BRITISH 


Over 50 years experience 
embodied in our plants 


ST. GEORGES ENGINEERS LTD 


ORDSALL LANE, MANCHESTER 5 










Telephone : TRAfford Park 1207 (4 lines) Telegrams: 






*GEORGIC’ Manchester 5 


ST. GEORGES ENGINEERS LTD. MANCHESTER SOE 134P 
, as supplied to Messrs. Vauxhall Motors Ltd. 
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hy: mh DERS 
2A, NEB 


adequate for the recommended working 
pressures. Sizes 4°—14”. 


LEVER OPERATION 
providing quick action with simple ‘On-Off’ 
control in sizes 4°—‘}”". Sizes 14”°—4”, lever 
can be locked in any intermediate position. 


PRESSURE CLOSING 
using air, water or oil pressure for local or 
remote control, sizes 4”—8”. Also available in 
Pressure Opening. Sizes }’—6’. 





ELECTRIC OPERATION 
Direct electric actuation for either local or 
Sizes 4°—~12". 


remote control. 
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DIAPHRAGM VALVE DIVISION 
NEWPORT 


COMPANY 
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¢ CIMENT FONDU a 


is the Ideal Cement for | " 

| CHIMNEY LININGS y 
: Y 
7 








— Used according to temperature conditions with 
Refractory, Insulating or Non-Refractory aggregates. 


% —It protects the steel, brick or concrete 
% structure against attack by heat and by the acidity 
% and sulphates from the combustion gases. 





Shell’s Shellhaven Refinery, Essex. These 9 ft. diameter 
steel stacks have been lined with Ciment Fondu insulating 
concrete. 


Wallasey Power Station, Ciment Fondu mortar was used 
for the jointing of the interior brickwork of this chimney. 


Table Bay Power Station, South Africa. Chimneys 


Battersea Power Station where chimneys have been lined 
gunited with Ciment Fondu mortar. 


with Ciment Fondu mortar. 


REFRACTORY CONCRETE 
' The adaptable Refractory material made 


with crushed firebrick and CIMENT FONDU 


The Cement for Industry 


FOR SPEED - STRENGTH 
RESISTANCE *» REFRACTORINESS 








Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8540 


You are invited to write for further details and photographic examples eh 
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10-ton Diesel 
Permanent Way 
Shunting Crane in 
train formation. 
















4-TON DIESEL 
SaANE. pome 
eent way pattern, STEAM ELECTRIC: DIESEL 


suppliedto British D}ESEL-ELECTRIC CRANES 


\ Railways. 
as 


%, 
a 
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10-ton Steam 
Permanent Way 
Crane, Metre 
Gauge. Duty: 10 
tons at 16ft.radius 
propped ; 5 tons at 
14ft. radius free. 


P37 





FACTORY PLANNING AND INSTALLATION DEPARTMENT 




























Specialists for many years in 
the planning and installation 
of plant and machinery 
services for industry, 
WARDS have played an 
important part in the 
construction of several 
Atomic Plants. 

At Dounreay they have 
carried out the installation of 
control gear, pumps and 
process plant and the 
fabrication, welding and 
installation of many miles of 
stainless steel, mild steel, 
copper and alloy pipework, 
and ancillary equipment. 
They have also been 
entrusted with graphite 
laying. 


Service Corridor Pipework in one 
of the Chemical Blocks. 


Pipework and Vessels in Highly 
Active Cell. 





THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - PHONE 2631] - EXT. 281 
LONDON OFFICE - BRETTENHAM HOUSE ~- STRAND W.G.2. - PHONE TEM 15/5 


Fri 23 





STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 


Makers 


R. BROADBENT & SON, LD. 
STALYBRIDGE 














STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 








Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST., E.C.4. 




















BRETTS PATENT LIFTER C? L™ 


FOLESHILi WORKS COVENTRY 


$n 
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Switchgear specialists 
with a worldwide 
reputation 


AIR-BLAST SWITCHGEAR 
SMALL-OIL-VOLUME SWITCHGEAR 
OIL-BREAK SWITCHGEAR 
AIR-BREAK SWITCHGEAR 
FLAMEPROOF SWITCHGEAR 
Manufacturers of: DISTRIBUTION SWITCHGEAR 
CONTROL EQUIPMENT 
PROTECTIVE GEAR 
A.C. COMMUTATOR MOTORS 


ARC-WELDING EQUIPMENT 







ELECTRICAL ACCESSORIES 


Reyrolie 


HEBBURN * COUNTY DURHAM + ENGLAND 
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ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 


LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 





















Se ee aay JOHN MARSHALL & CO. (MOTHERWELL) LTD. a unEmuons No: 
© GRAYS INN ROAD’ CLYDE BOILER WORKS 5 
Tauarnone No. : TERMINUS 2436 MOTHERWELL BOILER, MOTHER WELL 
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opposed 
piston 


turbo charged 
engine 


Six cylinders. 650 mm bore. 

2,320 mm combined stroke. 

11S r.pm. 8,000 b.h.p. 8,700 i-h.p. 
92% mechanical efficiency. 

125 Ib./sq. in. m.i.p. 





WILLIAM DOXFORD & SONS WILLIAM DOXFORD & SONS 
(SHIPBUILDERS) LTD : 


SUNDERLAND ENGLAND 
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Sore 








QUALITY 
CONT ROX. 


of pressure 
cdie castings 





PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


TOTTENHAM, LONDON, N.17 


PLN aN ACN TE 


oa 
: MICROAMPGRES 





@OGOOeEC6 


THE ENGINEER 


ee 





Maintaining the correct chemical analysis of 
die casting alloys, particularly with regard to 
impurity limits, is of paramount importance in the 
production of high quality die castings. 
Our Laboratory is equipped with one of the few 
direct reading spectrographs in use in this country. 
As a result the requirements of-the B.S.I. 
Certification Scheme for zinc alloy die castings are 
far exceeded. Every melt is analysed and the 
holding furnace of every machine is checked for 
impurities at least once per shift, enabling any 
variance from specification to be quickly identified. 
With the utmost confidence, we can therefore 
claim to supply castings only of the highest quality. 
Quotations, without obligation, from drawings, 
specifications or samples. 
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There’s a time and place to discuss even GGL service and 
quality, but when a man discovers it for the first time he 
tends to let his enthusiasm run away with him. Older customers 

simply accept it as one of the good things in life, and 
wonder how they ever managed without GGL. 


CAPSTAN AND AUTOMATIC WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, ANY FINISH, ANY QUANTITY. 


FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH 


GRIFFITHS, GILBART, LLOYD & Co. Ltd. 


Empire Works, Park Road, Birmingham [8 
Tel: NORthern 6221 








Taking things easy... 


Metalrax Gravity Roller 
Conveyors ensure that the 
work runs smoothly, effort- 
lessly. They take a load off 
your mind—as well as off 
the strength of your staff 
















Gravity 


ROLLER CONVEYORS 


Save your time, your Labour 
and your money 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS 
is very soon repaid in time gained and labour saved. The wide 
use of these better-made conveyors by important organisations 
everywhere is proof of efficiency. Send for current list which 
gives full details of sizes and prices, straight sections, standard 
bends and adjustable stands. 


JAMES OSCARD & CO. 








Dpt. E. 139, WHITTON RD., TWICKENHAM. Tel. POPesgrove 5281 
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Steel Flooring 
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A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a ‘‘snap’’ ensuring a perfect 





seal in a matter of seconds. 





For permanent or semi - permanent pipelines 
‘Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 


UNICONE | 


REGO Pipe ends joined ready for locking 
Flexible Joints for all Pipelines 


¢ ‘ : 
; ’ Photographs by courtesy of the East Midlands Gas Board 
leakproof cate. reliable (| ™ ee 
THE UNICONE CO. LTD. — : <— ~~-< 
RUTHERGLEN, GLASGOW, SCOTLAND — 


NOW Teddington 


offer a complete range of pneumatic gauging equipment 


The importance of the announcement that Teddington are manufacturing, in technical 

collaboration with Moore Products of Philadelphia, a range of pneumatic gauging 

equipment lies in the fact that for the first time British industry is offered a complete 

range covering manual and automatic gauging and complete automatic machine control. 

The major advantages of speea, sccuracy and robustness are common to each application. 

In brief... 

% magnifications up to 12,500 

% great accuracy—repeatability within 1% of scale range 

% positive operation—high pressure system unaffected by dirt or 
coolant on the work 

% high wear tolerance — up to 0.003” without affecting accuracy 








erin 
























CTEELWAY 


WOLVERHAMPTON 








For 


complete installations 





© MANUAL 


Single and multiple gauging 
of diameters, taper, thick- 
ness, straightness and other 
dimensions 


in Steel or Aluminium 
Alloy 


Other Steelway Products 

PATENT ‘ PROMINEDGE ’ STAIR TREADS, 
CHEQUER PLATE FLOORING & STAIR 
TREADS, CAST IRON FLOORING & STAIR 
TREADS, HANDRAIL STANDARDS & HAND- 
RAILING, STAIRCASES & FIRE ESCAPES 











AUTOMATIC » 


High speed multi-dimension- 
al gauging machines with 
automatic segregation of 
work and feed-back signals 
for machine control. 


MACHINE CONTROL 


“In process” or “post pro- 
cess” gauging with 5 stage 
feed-back signalling. 


Write for further details available in leaflet A & Ij/Ej101. 


TEDDINGTON INDUSTRIAL EQUIPMENT LIMITED | 
SORSSRY-CH-TEAEES, SeeeEe << QUEENSGATE WORKS, WOLVERHAMPTON 


Telephone: Sunbury-on-Thames 600 (9 lines) 





Grams & Cables: Teddequip, Sunbury-on-Thames, Telex. Telex; 22742 Teddcontsabry 
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SMOKE DENSITY INDICATOR 
_ AND RECORDER 


















= 
r The first Radiovisor Photo-Electric Smoke Density 
tty Indicators were installed in 1931 and these original units are 
Cite still in use today. There can be no better acknowledgement to 
ta the reliability which has made Radiovisor the largest 
i manufacturers of Smoke Density Equipment; and _ this 
ae | reliability, together with many years of experience, is keeping 
: i the company in the forefront of progress. 
T+! fee Today a complete range of inexpensive Radiovisor units soe 
eat it RV2 are available to meet all the requirements of the CLEAN AIR BILL RECORDER 
Tike and to maintain HIGH COMBUSTION EFFICIENCY. Chart recorders 
Tv ete and Alarm Relays can also be supplied. 
Le 
PROJECTOR ree Gt: ihe pocores 























Radiovisor Photo-electric and Electronic controls include: 
AUTOMATIC RADIATION 
PYROSTAT 

SMOKE DETECTOR FIRE ALARM 
COUNTING & BATCHING UNIT 


TURBIDITY EQUIPMENT 

PRINT REGISTRATION 
FACTORY LIGHTING CONTROL 
AUTOMATIC DOOR OPENING 


FLAMESTAT FLAME FAILURE 
CONTROL 

INDUSTRIAL SMOKE DENSITY 
INDICATOR & ALARM 


SEQUENCE CONTROL 

HOPPER & BUNKER LEVEL 
CONTROL 

PHOTO-ELECTRIC SAFETY GUARD 





Please address your enquiries to the SALES DIRECTOR 


RADIOVISOR PARENT LIMITED 
STANHOPE WORKS - HIGH *PATH - LONDON - S.W.19 


Telephone : *CHErrywood 3351 Telegrams: Radivisor London S.W.19 











NEW PRODUCTS NOW MANUFACTURED IN U.K. 


[;ORT- Kinney 








AUTOMATIC WATER STRAINERS 
2” to 48° BORE 50- GPM 80,000 GPM 


HIGH PRESSURE BUTTERFLY VALVES 
3° to 72” BORE 50 - 125 ibs. WORKING PRESSURES 


Straining media are automatically 
cleaned and can be changed very 
quickly without dismantling the unit. 
Can be used on the suction or deli- 


| 
| 
Positive | 
| 
| very side of a pump. 
| 
| 
| 


bubble-tight shut-off. 
Natural or synthetic rubber seat- 
ing. Manual or automatic opera- 


tion. Water, oil or gas. 
Greater variety of straining media 
‘01— -125. Stainless steel mesh, slot- 
ted cones, porcelain discs, etc. 
Suitable for pressures up to 75 Ibs. 
p.s.i. W.P. 


Lower initial cost, lower power con- 
sumption, lower maintenance costs. 





We are pleased to announce that these valves and strainers are now being | 
produced under licence from Messrs. S. P. Kinney Inc., Pennsylvania, the 
well-known blast furnace specialists. 





e BY « 


ROBERT CORT & SON LTD 


MECHANICAL HANDLING ENGINEERS — IRON FOUNDERS — VALVE MANUFACTURERS 


ENGLAND -: 





READING - Telephone: READING 55046 (5 lines) - Telegrams: ‘‘CORTS READING”, 
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CYCLONE 


FANS AND EQUIPMENT 
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SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 























8 
SLOW SPEED 
MULTIVANE FAN 
(Large size). | ’ Way 


























MAN COOLER FAN. 


PADDLE BLADE FAN. 

















our ways 


AXIAL FLOW FAN, 

















P.V.C, FAN. 


PROPELLER FAN. 




















Ventilation, dust collection, fume 
removal and cooling industrial “‘hot spots’’ are jobs for 
Cyclone Fans and Allied Equipment. 
75 years’ experience, technical advice and comprehensive 
literature is yours on request. 











MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON $.E.15 


TELEPHONE: SWINTON 2273 (4 tines) TELEPHONE: NEW CROSS 6571 (4 tines) 


Also at: Glasgow - Leeds - Birmingham + Cardiff + Bournemouth 

















Welded or Riveted 
Boilers 


Marine Loco Type 
Scotch Marine 
Economic }) Double 
Wet Back \ and 
Economic | Treble 
Dry Back / Pass 
| Vertical Cross Tube 
| Fleming Patent 
Vertical 
Multitubular 
Waste Heat 


Dished and Flanged ends 
from Smallest to Largest 


Diameters 
| 








Flanged Boiler Material 


Corrugated Furnaces 
(Machine Rolled) 


Hemispherical Furnaces 
Fabricated Structures 


Fusion Welded Pressure 
Vessels 7 

Fusion Welded Boiler 
Drums 

Fabricated Stainless 


Stee! and Stainless 
Clad Vessels 


Aluminium Pressings 
and Weldments 


ENGINEER 
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.. and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Busion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands of modern industry — 


reliable, economic, efficient. 


RSHALL & ANDERSON 


,oOMSIDE ~ Cap, 


A 


Propucts 


MARSHALL & ANDERSON LIMITED 
MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 


Telephone : *Motherwel! 233! Telegrams : “‘Marine,”’ Motherwell 


London Office: 34 VICTORIA STREET, LONDON, S.W.1 
Telephone: Abbey 5904 









IN 






Telegrams : Broomsyde, Sowest, London 
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Setting up polythene core ready 
for irradiation. 





Specimens of polythene cable after heating at 
200°C. Left: Normal sample. Right: Irradiated 
sample. 


How we make good cables—better 


| oT RII, 


Take polythene for instance, already noted with electrons to cause a chemical change. A 
for its excellent electrical characteristics and process known as electron irradiation and an 


widely used in the cable industry. important step forward in the general develop- 
Then make it stronger, more elastic and im- ment of plastic materials for our wide range of 

prove its temperature characteristics. The result, cables. 

a better material still. We have a publication which tells you more 


How do we do it? By bombarding polythene about this process. May we send you a copy? 


IRRADIATION OF POLYTHENE 





BRITISH INSULATED CALLENDER’S CABLES LIMITED * 21 BLOOMSBURY STREET * LONDON W;C.!1 
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With some of the largest and best equipped 
design offices in Britain the MATTHEW HALL 
organisation undertakes the complete 


© DESIGN 


ipals 


“MATTHEW 


GROUP OF COMPANIES 


JUSTRIAL ENGE 
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Yet another ‘Atlantic’ goes overseas! 





ROTINOFF 
St ae World-wide exporters 


of heavy-duty vehicles 
for commercial and 


military applications 








ROTINOFE 


HEAVY-DUTY VEHICLES 
POWERED BY ROLLS-ROYCE 


ROTINOFF MOTORS LIMITED 
Head Office: 125 Pall Mall, London, S.W.1 - Telephone: Whitehall 7667 


WORKS 
COLNBROOK, SLOUGH, BUCKS, ENGLAND 
‘Telephone: Colnbrook 2676 Cables: Rotinoff, London 











Top illustration: Testing a ‘Viscount’ 6x6 
military type chassis. Middle: An ‘Atlantic’ 
tractor in Switzerland. Bottom: A Rotinoft 
assembly bay at the Colnbrook factory. 
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SERVICE TO ENGINEERING BY 


















The South Durham Steel and Iron Company 
Limited first began to manufacture large diameter 
steel pipes in 30-foot lengths for the conveyance 
of oil, water, gas and for hydro-electric projects 
in 1926. Since then the Company has made 
immense strides in pipe production and its 
specialist plant at Stockton-on-Tees which nou 
manufactures pipes up to 40-feet in length is 
acknowledged to be the largest and most up-to- 
date in the United Kingdom. 


Right : The X-ray room at the South Durham 
pipe mill. Because of its ability to detect even 
the smallest flaw in welding, modern X-ray 
equipment plays an important part in main- 
taining the quality of the product. 





STEEL 
PIPES 


To manufacture steel pipes capable of meeting the exacting 
requirements of the highest British and American specifications 
calls for rigid quality control at every stage of production. 





ADDITIONAL MANUFACTURES : 


STEEL PLATES 


STEEL RAILS, 
JOISTS AND SECTIONS 


BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 


““RENDHEX” FOUNDATION 
COLUMNS 


STRUCTURAL STEELWORK 


Formed from plates rolled at the Company’s West Hartlepool works, 
South Durham Steel Pipes are manufactured by the Automatic 
Submerged-Arc Electric Welding Process in diameters from 16 inches 
up to 40 inches, thicknesses as required and lengths up to 40 feet. 
Pipes up to 96 inches diameter can be supplied in 30-foot lengths. 


South Durham pipes are in use in industrial and public utility 
installations throughout the world. They figure prominently also in many 
of the greatest of today’s petroleum pipeline development schemes. 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office : 2 ‘ 
CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS 3 STEEL TANKS 
Telephone : Middlesbrough 2631 (14 lines) & 
WELDED PRESSURE VESSELS 
7 
3 ELECTRICALLY 
. WELDED FABRICATIONS 


8 & © 8 8 8 ee FF FF FF fF EP 


ALSO AT WEST HARTLEPOOL, STOCKTON-ON-TEES AND LONDON 
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ROSE 


pa : a * DEPENDABILITY 








FOR THE CO THE CORRECTION OF 


MAL-ALIGNMENT HYDRAULIC. PRESSED 


SELF ALIGNING SPHERICAL BEARINGS IN STEEL 
& SPHERICAL BEARING ROD ENDS BLACK OR MACHINED 


Gy HEIM & ROSE — 














K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 

















A.1.D., 
A.R.B. 
approved 






FURNACES 
for | 
STRESS 
RELIEVING 












“HEIM AND ROSE WILL CARRY THE LOAD”: Catalogues and Technical Information from 
ROSE BROTHERS (Gainsborough) LTD. 


Phone: Gainsborough 2231 (8 lines) Bearings Division, GAINSBOROUGH, Lincs. Grams: Rose, Gainsborough, Telex (Telex 56-145) 

















SPECIAL PURPOSE 


SHOT BLAST EQUIPMENT 
A TYPICAL EXAMPLE IS TO BE SEEN 
IN THE PHOTOGRAPH, WHICH SHOWS AN 
AIRLESS PLANT WITH A_ SINGLE 
IMPELLOR CLEANING TWO TUBES 
SIMULTANEOUSLY. THE TUBES ARE 
ROTATED AND TRAVERSED BY ROLLERS. 


THE PLANT JIS SUITABLE FOR’ TUBES 
FROM 2ins. DIA. TO 10ins. DIA. 


RATE OF CLEANING 20 SQ.FT./MIN. 
LET US QUOTE FOR YOUR SPECIAL REQ™ - 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS : BLACKFRIARS ROAD, MANCHESTER 3 
Photograph by kind permission of Weldless Steel Tube Co. Ltd., Wedlnesi eld. TRAPCO: COMMERATS ADA, TE Sens ern ee 
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increases production in the Chemical Industry — No. 2 


ae oe Oe Oe. “ae 


C.F.2 Single Bellows 
Pump Unit made by Crane 
Packing Lid. The bellows 
and other components are 
made from ‘Fluon’ p.t.f.e. 





New pump made with ‘Fluon’ can now 
handle highly corrosive chemicals 





PUMP which has to handle corrosive chemicals has 
A special problems of design. ‘Fluon’ polytetra- 
fluoroethylene was able to solve these problems. All 
points which come into contact with these fluids in this 
new bellows pump have been made from ‘Fluon’. It can 
therefore handle all known chemicals and solvents 
except fluorine and molten alkali metals. The pump has 
been used for such highly corrosive liquids as mixed 
hydrochloric and nitric acid. It is also suitable for really 
pure liquids such as triple distilled water because the 
non-contaminating properties of ‘Fluon’ make it easy 
to keep clean. 

This use of *Fluon’ p.t.f.e. exploits its chemical inert- 
ness, toughness and flexibility. Bellows made from 
‘Fluon’ are suitable for use as flexible connectors for 
pipes, sleeves and shaft stands which operate in contact 


IMPERIAI CHEMICAL 


INDUSTRIES 


with corrosive chemical solvents and lubricants. They 
have many uses in hydraulic power and control systems 
and in fluid pressure operated devices such as meters 
and governors. 

‘Fluon’ is non-adhesive, non-wetting and has a re- 
markably low coefficient of friction. It is tough, 
resilient and flexible, with a very low permittivity and 
power factor and good dielectric strength. Its working 
temperature range is from —80°C. to 250°C. 

‘Fluon’ is every day finding new and invaluable uses 
in the chemical industry. 


‘E"1T.t7 ON’ 


‘Fluon’ is the registered trade mark for the 
polytetrafluoroethylene manufactured by I.C.1. 





LIMITED LONDON 


S 


WwW. 
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ROUND THE WORLD WITH 





We dismantled with regret. . ; 


Explosives had to be used at one 













stage in the dismantling of this 
wonderful old deep well pumping 
engine at Altham in Lancashire. 
But Sumo saw it out—with its 
associated equipment, a weight of 
80 tons. Sumo were responsible, 
also, for cleaning out the bore- 


holes. 





—.: pate 


ee ~ 


Sea BB 8B 


‘This is the new Sumo set-up. 
Above ground: control panels, 
booster pumps and compres- 
sors. Out of sight: seven sub- 
mersible pumping units at the 
bottom of boreholes. Maxi- 
mum load 1} million gallons 
per day. 

Sumo were responsible for 
the whole job—right down to 
cast iron pipings, fittings and 
valves — working to the re- 
quirements of Mr. R. Jackson 
District 


of the Accrington 





Water Board. 


SUMO PUMPS LTD. 


(A subsidiary of Stone-Chance Ltd. Makers of Austinlite Switches and 


Switchgear and Stone-Chance Lighthouses ) 


28 ST. JAMES’S SQUARE, LONDON, S.W.1.. TELEPHONE: TRAFALGAR 1954 
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sad * : 753 Bo are 
SE ae PEE ERS 


could this * 
be your 
answer ? 





BUILDINGS, which provide 
the most inexpensive form of 


* Tomorrow may find you facing 
a complex building problem 
demanding an urgent or 
economical solution. For a 
speedy, efficient answer, use 
THORNS CURVED - ROOF 


building construction, great 
adaptability, and ease of erec- 
tion. Illustrated is a Nissen- 
type shed, size 48ft. x 16ft. 


Other widths available—16ft., 24ft., 30ft., 35ft., 91 ft. 


get *q quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81). BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 155 











jig boring 
with optical accuracy 








The pride of our machine shop 
is our Optical Jig Borer, which 
makes possible machinery limits 
as fine as + -000125 on most types 
of work. We look forward to 
receiving your enquires for the 
jigs and tools that require that 
little “‘extra”’ that is possible with 
piant of this nature. 







SRMINGHAM 
AND 


LACKBURN 


CONSTRUCTION CO. LTO. 


Armoury Close, Bordesley Green, Birmingham 9 and at Harley St. Blackburn. 














THE ENGINEER Jan. 10, 1958 








FOR 
- 





ART 


TEL. P 
GLASG 





LOADING BAYS CANTEEN COUNTERS 


Shutters for everyday use Shutters and grilles for 
- designed to give good |, bars and counters 
designed with an eye 


closure and long life. 


—————EEEE 


HONEA SHUTTERS 





to appearance. 





TROUBLE-FREE OPERATION 


FACTORY ENTRANCES 
Shutters giving complete | 
weather protection, easy | 
operation; single doors 
or in series. 


Write for informative literature ti to Dept. 7B. 


HUR L. GIBSON & CO. LTD 
TWICKENHAM, MIDDLESEX. 

OPESGROVE 2276 BIRMINGHAM HIGHBURY 2804 

OW HALFWAY 2928 MANCHESTER CENTRAL 1008 




















FOR MAXIMUM GRIP 


ideal for 


operations, etc., particularly where air 


line servic 
ASTCO € 
combines 
power re 
downward 


repetition milling and drilling 





es are not installed, this NEW 





‘am Vise and Clamping Tool 
quick action with high gripping CAM VISES | 


sulting from the positive ie : 
thrust of the Cam Vise. CLAMPING TOOLS ree 
(HAMMER PATENT) __ 


QUICKER ACTION The oscillating movement in the cam jaw 
enables components of the same size to be 

POSITIVE loaded and unloaded without alteration 

of the main screw setting, the downward 

DOWNWARD GRIP 90° arc movement of the operating handle 


gives the cam jaw a forward angular 
LARGE JAW OPEING action, Maximum jaw pressure is up to 


ASSOC 






1 ton, Maximum gap 44’. Write for full 
details. 


) CAM VISE!’ 


(HAMMER PATENT) 


1ATED STEELS & TOOLS CO. LTD., 
Sedgley Street Works : Wolverhampton 
Tel: 23818/9. 


Forgings, 


IN IRON & STEEL 
UP TO 1: CWTS. 










APPROVED 
HEAVY AND 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 














SAID THE NUT 
TO THE BOLT 












Forget about 
vibration and 
slackness—fit a 
Kolok Positive 
Lock Washer 
between each 
nut and bolt. 





POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUgias 9292 


LION 


oe 2 ew 


DROP FORGED 
SOLID STEEL 


STRAP 
CLAMPS 











ARMSTRONG. 
STEVENS 


AND SON LTD. 


WILLENHALL 
STAFFS. 
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OVERHEAD 
SUSPENSION 
TRACKS 
es & CRANES 


up to 
S-TON LIFT 



































YEARS => Can be fixed to almost any type of roof construction. | 


a All parts standardised for easy assembly and adaptation to 


AH EAD local conditions. 


oAg =P Highest grade materials result in low deadweight and small dimensions. 


=P | oose suspension eliminates jamming of cranes. 


DESIG » => Curves negotiated down to 4 ft. radius. 


For fully illustrated brochure (No. 3/1) 
apply to Sole Agents in the U.K. for Demag-Zug :— 





ACROW (ENGINEERS) LTD., SOUTH WHARF, LONDON, W.2. AMBassador 3456 (20 lines) 

















Pipework 
Specialists 


For over 110 years 
we have specialized in 
the manufacture of 
CAST IRON PIPES 
AND FITTINGS 





We also specialize in the 
Fabrication and 


installation of all types 
of pipework including 
non-ferrous metals 


SHAW 


AND 


LIMITED 


FIRHILL IRONWORKS, GLASGOW, N.W. 
Maryhill 1175-6-7 
28 Kennedy Street 332 High Holborn 


Manchester, ! London, W.C.! 
Central 634/ Chancery 3378-3907 








A TT —_—_—_—_—4 
seuniinall 
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Calculating loads and stresses is 
increasingly important in modern 
screw design. Machines operate 
at higher speeds under heavier 
loads, materials are subjected to 
The idea that size means strength was exploded in the Unbrako laboratories greater stresses. Screws are re- 


years ago. Unbrako designs, Unbrako steels, Unbrako craftsmanship have quired to do more and better work. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
freed designers from the large and cumbersome fastener, enabling him to | 
use fewer and smaller screws without sacrifice of strength. But Unbrako 
screws not only save in weight that way, they make practicable weight-saving | 
designs hitherto only dreamed of. Smaller and stronger screws — Unbrako | 
screws — can mean smaller and stronger joints. There’s no guesswork about | Pas x, 
| 
| 
| 
| 
| 
| 
| 
| 
| 





this, we have plenty of examples that we can’t go into here, but may we send Failure due to repeated stresses on 


a bolt are located at the point of 
higher stress concentration. These 
points are usually the kzad to shank 
junction or the threaded section. 


one of our technicians to talk to you about screws ? 


_MAKING THE MOST OF METAL- THREE FOR FIVE 
~F Se +s 





With Unbrako, fillets are used at 

these critical sections to reduce 

stress concentration and increase 

fatigue strength, fillets under the 

head and at the root radius of 

the thread, carefully controlled 
ged maximum strength. 


UNBRAKO SCREWS COST LESS THAN TROUBLE et 


UD 


THE UNBRAKO SOCKET SCREW COMPANY LIMITED- COVENTRY. 






DATA CHART 


in the drawing office, in the toolroom or on 
production — you'll save valuable time and avoid 
costly guess-work with this free data chart, it cuts 
out all physical measurements or calculation. 














PATTERN MAKERS’ FILLETS 


“PLASTIFIL” PATENT WAX FILLET 
’ “POLYFIL” PATENT PLASTIC FILLET 
| LEATHER FILLET 
—~e ae : 
| WOOD FILLET 
J. W. & C. J. PHILLIPS LTD 


POMEROY STREET, NEW CROSS, LONDON, S.E. 14 































WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 
Tel.: 2388, 2351 & 2226 


Grams: CIRCLIPS, BINGLEY 


CIRCLIPS 


ALD., A.R.B., 1.F.V. approved 
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There's a job for this pump | 
on most building sites.... 


—and it will do a man’s size job, raising up to 

5,750 gallons per hour, yet weighs only 72 Ibs., 
costs only £51 10s. Od., and can be left running for 
hours without attention. It is robust, easy to handle, 







rons 


simple in design, has few working parts and is easily 





serviced. There are 101 jobs for such a practical 
pump—may we send you details ? Please ask for 
list PG. 160. 




















BERESFORD 
portablle PUMPS 







James Beresford & Son, Ltd., Kitts Green, Birmingham, 33 
Telephone : STEchford 3081 
| And at London, Glasgow, Manchester, Leeds, etc. 













——— 
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Are these hands helping you? 





Chemists on our staff make sure that the P.J. finishing paints 
you use are ahead of competition, Pinchin Johnson maintain 
a separate laboratory where customers’ requirements are studied 
and formulations evolved to meet them. Your P.J. Repre- 
sentative, himself a trained technician, is the link that makes 
the country’s most advanced paint research centre an effective 
annexe to your factory. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BELFAST - BIRMINGHAM BOOTLE BRIGHTON ~« BRISTOL GLASGOW 
LEEDS + MANCHESTER - NEWCASTLE-ON-TYNE SOUTHAMPTON 








Regular deliveries to British Railways o1 
Vacuum-Braked 16-ton Mineral Wagons 
are now being made from METRO- 
CAMMELL’S Old Park Works 


METROPOLITAN—CAMMELL CARRIAGE & WAGON CO. LTD., 


HEAD OFFICE: SALTLEY BIRMINGHAM 


LONDON OFFICE: VICKERS HOUSE - 


BROADWAY ° WESTMINSTER S.W.! 


pre rey meee warren 
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Wellman Steelworks Plant 











LORPORAT! aT 


“oR ESSU SURE] MAX WORKING — 
400 tons | 45 tons 


CRANE NIIMBEO 34 YEAR 1955 


OVERHEAD TRAVELLING 
INGOT STRIPPING MACHINE 


-THE WELLMAN SMITH OWEN’ ENGINEERING CORP. LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST 
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DRILL 














| HH f SPEEDICUT WORKS «+ CARLISLE STREET EAST SHEFFIELD 
Ciba. ROWN OOLS BLia 
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BRUNSWICK WHARF, 


COLDINGTON 







a | 


¢{) STELLA NORTH ow SOUTH 




















—— ——— 


| l 








and now 


——, BRADWELL 


for the 


———— — + | 


re peers, = CENTRAL ELECTRICITY AUTHORITY | 


We are responsible for the 
design, manufacture and erection 


of the 


STEAM RAISING EQUIPMENT 


for Bradwell-on-Sea Nuclear Power Station 


Clarke Chapman 





CLARKE, CHAPMAN & CO. LTD. 
VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM 


London Office: DUNSTER HOUSE, MARK LANE, E.C.3. 
Glasgow Office: 116 HOPE STREET, GLASGOW C.2. 


MEMBER OF THE 


<> 
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Summing up 
on the 
sliding-shoe 
pump 


Self-priming, high suction lift, constant cap- 
















acity at varying heads, self-compensation 
for wear, accessibility, supreme simplicity . .. 
As you tick off these points, you make the 
case for the MEGATOR sliding-shoe pump. 
The only moving parts are the rotor and 
the three rubber-lined plastic shoes. 

Handling most liquids, MEGATOR pumps 
will cutwork and outlast any other. You 
certainly should find out more about them. 













i 


NW 








MEGATOR 


aes 


| 
SOME High suction lift permits installation Constant capacity at varying pressures. 
in convenient positions. Sustained performance 
MEGATOR Self-priming inherent Self-compensating for wear. 
without any added device. Simple Designed for easy maintenance. 
FACTS “ Snoring” ability sucks out the last drop. Capacities from 4 to 250 galls. per min. 
i 


| 
| 
| 
| 


MEGATOR PUMPS & COMPRESSORS LTD - 43 BERKELEY SQUARE - LONDON .- WI .- Telephone: GROsvenor 6946 


TGA 107 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 





CROFTS RITESPEED GEARED MOTORS 
AND REDUCTION GEARS 


fractional to 80 h.p.; ratios up to 82: I 


















%* standard units (illustrated) ideal for 
floor, wall, ceiling and vertical 
mounting 

%* flange-mounting, universal and 
co-axial output vertical units also 
available 

* Hiratio adaptors provide ratios up 

to 2175: 1 





SHAFT 4° 6’ x 8" : 
MOUNTED WORM GEARS ‘ 
GEAR TO EEUA STANDARD 4 
UNITS DIMENSIONS 4 
Publication 157 Publication 5743 








Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds 


POWER TRANSMISSION ENGINEERS Liverposl, London, Manchester, Newcanle, Northampton, 
Head Office: Thornbury, Bradford 3, Yorkshire 
Telephone: 65251 (20 lines) Telegrams: “ Crofters Bradford Telex” 


Telex 51186 
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FINEST YOU CAN BUY! 
POWER TRANSMISSION ENGINEERS 












CROFTS RADIATION 
WORM REDUCTION GEARS 


fractional to 400 h.p.: ratios up to 100 : 1 


i 


* a first class, high efficiency speed reducer 
% inverted (overdriven) and vertical units, too 


* all types available as complete worm geared motors 





A UNIVERSAL MULTISPEED 
MOUNTING 2,3 % 4 SPEED 
WORM REDUCTION | REDUCTION 
GEARS GEARS 
Publication 571 Publication 158 











Makers of: CROFTS (ENGINEERS) LIMITED 


Clutches, Conveyor drives, Couplings of all types, Double helical 


, Fabricated steel Geared ydrauli 
couplings," Tron, steel and non-ferrous ‘cattings, Macine-ct POWER TRANSMISSION ENGINEERS 
t 9 otoris: ers, it taper-flush! ushes, s 
Piummer blocks, ‘Shaft-mounted me units, Special mechinery Head Office: Thornbury, Bradford 3, Yorkshire 
Verleble speed drives, Worm redaction ga. Telephone: 65251 (20 lines) Telegrams: “ Crofters nates pan 
elex 511 
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I’m more 
thanamere | 
order number 


‘I like to deal with suppliers who 
treat their customers as individuals 


























rather than order numbers. | 
You know — the personal touch. a fa a 
You get it with J. & P.’ OF NH]! | | ‘5 
: e { 
‘Johnson & Phillips? They carry “Gp : ue 
, . i 
out some pretty big © 


electrical projects, don’t they?’ Sel 
© 


‘They do. But they still manage 
to make every customer feel they’re 


pleased to handle his business.’ _@ 
ol a 


“Shows the advantage of dealing 
with a medium-sized firm.’ 


“Yes indeed. J. & P. are just the 











right size for me.’ —. —— — 
scenes ail 
wt et f 
we > 
eit fs 
THE RIGHT-SIZED FIRM FOR YOU BY Sioa: i 
Bera ™ 
ce See y 
ai 
ALi 
~ by 
i) 
t ot 








J. & P. manufacture cables, transformers, 


switchgear, capacitors, etc., and under- 
take electrification schemes for many of 
the largest industrial concerns in this 


country and overseas. 
They have been in the business since 


el still retain that regard for the A Power in the Ele ctrical World 


individual customer that only the smaller 
firms can have. 








JOHNSON & PHILLIPS LTD - CHARLTON -:- LONDON S.E.7 
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ry 
TRADE \Sinedle MARK 
Know how  &..e PAN GRINDING MILLS 


When it comes to electrical repairs, the expression ‘know-how’ means a great 
deal of accumulated experience in an endless variety of applications. Added to 
that must be equipment and facilities on a large scale and test instruments of 
every kind. And if you multiply all that by fourteen works you have the B.E.R.L. 
Service organisation—the largest electrical repair company in Great Britain. 











REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DORIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 


Le. S 

HOOD 

& CO. Lim 
Engravers & L inters 














\pecial a lists in engineers 
printe d publicity, “ house 


age s, Spares lists 
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BRITISH ELECTRICAL REPAIRS LTD 


Empire House, Charlotte St., Manchester I 


McNEIL 


manhole doors* 


Works at: 
BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOW, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 








for Qlr-recelvers. 





dm BER 66 boil YS. 6 




















HEAVY STEEL PRESSINGS 








FOUNDRY LADLES 


J castines IN CREY IR, 
iz ‘ON 
“fi TO SPECIFICATION FABRICATED STEELWORK 


THE ENGINE 
INDUSTRY eee | WELDED CENTRAL 


Bed. UP ro 
7WO Tons) 

/ <a Be HEATING BOILERS 
ORR ORE Siem rsim 


ENSHAW FOUNDRY CHARLES McNEIL LIMITED 


LIMITED KINNING PARK HYDRAULIC FORGE 
STAINES, MIDDLES E 4 570 SCOTLAND STREET, GLASGOW, S.1. 





TELEPHONE STAINES 4; Grams: “McNeil, Glasgow” Phone: South 1131 
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A_ 
[FULLER | 


TRACK 











/ ELECTRIC “N 


FORMERLY SOLD AS ASEA ELECTRIC POWER TRACK 














a 
ee 


“> sateen 


End view of Track shows patented overlap of 
cover and track which completely shrouds the 
four conductors carried on long leakage path 
moulded insulation. The Track is easily built up 
from individual standard parts each of which can 
be replaced with the track in situ. 

















COMPLETE 
PROTECTION against trolley-wire accidents 


Bare trolley wires used in Factories are in many cases a serious source of danger. 
The FULLER ELECTRIC POWER TRACK used in place of bare wires 
provides a completely safe system. Designed to comply with the requirements 
of the Factories Act, it protects fully all live meta! so that accidental shock is 
impossible. It can thus be placed at any level with complete safety and is the 
ideal method of feeding electric cranes, pulley blocks, furnace chargers, and 


other moving power-driven industrial equipment. 






The crane installation illustrated above is fully equipped with Power Track 









ensuring complete protection against shock. 


FULLER ELECTRIC LIMITED 


FULBOURNE ROAD, LONDON, E.17 


Phone: LARkswood 2350 (10 lines) 












BIRMINGHAM - GLASGIOW MANCHESTER 





ALSO AT: 
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For gases such as Town, Natural, Sludge, producer, 
Mansfield, Propane, Butane, and proprietary mixtures— 
Calorgas, Bottogas, and Scottish Rural Gas etc. 

Each burner is fitted with a suitable calibrated gas jet, ensur- 
ing perfect controlled flames that will turn down with no 
flashing back. 

Models for laboratory or industrial use. 

Various type burner heads are available to suit requirements. 
Send for list Nos. 359 and 396. 

















It’s as simple as.. 
Fit your thread! 


Hard tough threads in soft materiais— 
new threads for old in damaged com- 
ponents. Used and approved by the 
Aircraft Industry—designed for use in 
soft metal components, wood or 
plastics. Simple to use, remains perma- 
nently in place. Full range of standard 
sizes in B.S.W.: B.S.F.: B.S.P.: B.A. 
U.N.F.: U.N.C. and Metric thread 
forms. 





10 TON 
ROLLER TURNTABLE 













OBSON & CO. (conver: 
HODGSON STREET ~ SHEE 





Cr 














CROSS MANUFACTURING CO. 
(1938) LTD. - BATH * SOMERSET. 


ro S THREAD — %!: Combe Down 2355-8 Grams: Circle, Bath. 
SPECIALISTS IN THE MANUFACTURE OF 
INSERTS sev encine casyeintus, ciRcLiPs, SPRING 


WASHERS, SPRINGS, ETC. 








The “ Monochromed”’ bore of a tube 
used in ice-cream making machinery 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our capacity includes— 

DEEP-HOLE BORING up to /4ft. length. 

HONING up to 30ft. length. 

GRINDING (including roll grinding 1 5ft. length, 50in. dia.). 





MONOCHROME is the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corresion or frictional wear must be combated. 


HONEYCHROME is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome, silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 


Capsten roller and spinning wheels: 
textile machinery parts “‘ Monochromed” for A “‘ Monochromed*’ 
greatly increased life. in hydraulic equipment. 








MONOCHROME LTD - STUDLEY ROAD - REDDITCH - WORCS « STUDLEY 121 

















piston used 
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VERSUS 
TcaE BEN YDS’ 


The ‘MGs’ recompression chamber is of all-welded construction and is pressure 
tested to 200 lb. per sq. inch. Seven men can be treated in its chamber and air 
locks enable patients to leave or enter the chamber while it is under pressure. 


Special all-welded recompression chambers for the treatment of Admiralty divers are now 
being produced by Saunders-Roe (Anglesey) Limited, using James Booth’s ‘MGs’ aluminium 
alloy. This is a new, important use for ‘MGs’ which is already accepted as a standard material 
for marine construction. Its unique combination of high strength, light weight and corrosion- 
resistance is of particular value in this application. The new ‘MGs’ units are considerably 
lighter than earlier Admiralty equipment making them more readily transportable and enabling 
fewer chambers to meet a wide range of conditions ashore and afloat. Their low weight is 
also a special advantage on board small craft. 


Our Technical Sales Section is always ready to advise on the use of ‘MGS5’ and other FJames Booth light alloys. 


YOTOS OA | nese a 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 
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Ellison Emergency 
Trip Switches 


never let 
you down 


In an emergency, Ellison Push Switches 
can be relied upon to operate with ease 
and with certainty—even after standing 
idle for long periods. Exceptionally robust 
in construction, they are suitable for 


voltages of up to 660 and have a rating of 





5 amps continuously. 


Write for List No. 11 for details of Mark i SWITCH 


“EF ]lison”’ trip switches and tappet oper- For hand — or self—resetting. Contacts provide 
ated limit switches for up to 150 amps. _—_ one normally open and one normally 


closed single-pole, double-break switches. 


Left: Panel Mounting Switch 

For hand ~ or self — resetting. 

Contacts similar to the Mark Il switch. 

Right: Panel Mounting (Self-resetting) Switch 
Contacts similar to the Mark Il operated 


by a shrouded self-resetting push button. 


H 


YOU GAN RELY ON AN ELLISON PRODUCT <|eaiitsetmmmaane 


Ceeaniiiii aad 
Nae —— ea 

















62 


THE ENGINEER 


Jan. 10, 1958 












































































































(mt 





























































































































Largest in our range of automatic hobbing machines, the PH30 is 
characterised by its massive construction, thus eliminating any possi- 
bility of vibration at the highest production rates. Of the moving table 
type, it is designed to meet modern high speed production techniques 
for a wide variety of spur and helical gears up to 30 inches diameter. 


Cutting cycle fully automatic, easily set, controlled by single push 
button. Hydraulic clamping eliminating manual operation. All controls 
carefully located for quick and simple operation. 


Also supplied for manual operation. Optional universal machine permits 
the generation of worm wheels by the tangential feed method. 


THE 


Full details are given in Publication M107. DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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Well 
Geared 


Turbines 





are available in horizontal or vertical designs for driving 
fans, pumps, mills and similiar machinery. Oil free 


exhaust can be used for process work or for boiler feed 


heating. 





We invite enquiries for the most suitable design to meet 





specified requirements. 





yr 


CATHCART : GLASGOW 
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a small fan motor incorporating 
groove ball bearings. 
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PREVENT RATHER THAN CURE 


In the introduction to the Report on Heavy-Oil Engine 
Working Costs and Performance 1956-57 compiled by the 
Working Costs Committee of the Diesel Engineers and 
Users Association, strong emphasis is placed on the need 
for preventive maintenance, a theme which has now 
acquired—in machinery operation—an importance analo- 
gous to that long attached—in medical science—to 
preventive medicine. There is of course a fundamental 
difference between the one and the other, the human 
machine possessing that precious faculty of self-recupera- 
tion which is lacking in the mechanical machine. 
Nevertheless, the engineer responsible for engine main- 
tenance, even if he does not recall the proverbial saying 
that ‘“‘ Prevention is better than cure,” can learn from 
the physician, who, since the time of Hippocrates, has 
been building up preventive medicine by “industrious 
investigation of the history of diseases, and of the effect 
of remedies, as shown by the only true teacher— 
experience.” The key word here is ‘ experience ’’ and 
in the Report now before us we find—among others—a 
simple and conclusive illustration of its influence: It 
had been the experience in the power station at Gibraltar 
that trouble with engine governors ceased when governor 
springs were renewed after being in use for 8000 hours. 
‘** This,” comments the engineer, *‘ is a well worth while 
use of preventive maintenance in keeping pace with the 
fatigue of the springs’’ and the chairman of the 
D.E.U.A. Working Costs Committee, referring to this 
particular subject, remarks “‘ The successful issue of 
any engineering project depends on preventive practice 
in all phases from the initial conception to the final 
usage of the product.” 

Perusal of the section of the Report entitled “* Notes 
and Comments Received from Members ” affords strong 
confirmation ofthe truth of the remark above quoted 
and any one reading the forty contributions from power 
station engineers in all parts of the world will be sensible 
not only of the valuable service rendered by these 
engineers to their brethren elsewhere, but of the need for 
designers and builders of oil engines as well as manufac- 
turers of accessories to take careful note of the informa- 
tion and suggestions so generously made available. Very 
helpful, in this connection, is the provision in the 
Report whereby readers can quickly trace some at least 
of the salient particulars of the engine equipment 
installed at the various undertakings referred to in the 
“Notes and Comments.” The attentive reader will surely 
agree that ‘“ The wide range of usage covered by the 
returns make it possible for almost any engine user, or 
prospective user, to make valuable comparisons or 
estimates with his own usage or prospective use.” 
Certainly the study of these returns lends force to the 
suggestion that preventive maintenance should be sup- 
ported by preventive design, preventive construction and 
preventive planning. In making this suggestion the chair- 


man of the Working Costs Committee recommends that 
the idea of prevention “should be instilled into every 
embryo engineer during the formative period of his 
education, and into the mind of every craftsman and 
operator.” Well would it be if this thought were earnestly 
propagated, using the word “ preventive” in the sense of 
its Latin root, which signifies a going before. Examination 
of the “* Notes and Comments ” demonstrates not only 
the variety of causes to which failures can be attributed 
but the precautions which should be taken in order to 
prevent recurrence. For example if, as reported in one 
case, “‘ cracking of piston crowns and frequent failures 
in big-end and main bearings” has been consequent 
upon “rapid choking of the radiator-type lubricating 
oil coolers” then here is something which, conveying 
a lesson to users, should be rendered non-recurring 
through action taken by the manufacturers of the engines 
and of the oil coolers. Another item which is the 
subject of more than one comment is the leakage past 
rubber sealing rings. Preventive maintenance at this 
point calls for withdrawal of cylinder liners and their 
refitting when the debris of ineffective sealing rings has 
been extracted and replacements fitted. We read with 
interest that the use of joint rings made from synthetic 
rubber appears to be lessening the incidence of this 
kind of leakage. There must be many engineers who 
agree—with the engineer of the Tanganyika Electric 
Supply Company—that heat exchangers will not give 
the same heat transfer under severe climatic conditions 
as in temperate climates. They will also be apt to agree 
that “‘the provision of additional capacity in the heat 
exchangers is the only remedy.” This is a matter for 
preventive design since an inadequate heat exchanger can 
lead to damage from efforts—as by greater flow of 
water—to compensate for insufficient heat transmitting 
surface. In the example quoted the result of greater 
water flow was “higher pressures, erosion and leaking 
liner glands.” In a case of complete bearing failure 
throughout an engine, it is explained that it was 
due to a blocked valve and the engineer calls attention 
to the need to ensure that “the foot-valves of 
lubricating oil pumps should be made easily accessible 
for regular inspection. In some designs the valves are 
far too difficult to inspect and so are liable to be 
neglected. In this case a faulty pressure gauge and the 
lack of an automatic shut-down device at a remote 
place has proved expensive, and demonstrates that such 
devices are a necessity, especially with semi-skilled 
labour.” 

In publishing its Reports on Working Costs the 
Diesel Engineers and Users Association performs a 
valuable service alike to engine users and engine 
manufacturers. It is a sort of technical literature which, 
intensely practical, merits the widest circulation and 
cannot but be helpful to all who study it. We are moved 
to suggest here that what applies to mechanics can apply 
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also to economics. It has indeed, been laid down by 
an American writer that ““ We must think of our whole 
economics in terms of a preventive pathology rather 
than a curative pathology.” 


DIESEL LOCOMOTIVES IN AMERICA 


At the present time when the British Transport Com- 
mission is committed to a complete change in the basic 
motive power of the railways in this country there is 
much to be gained from the experience of others who have 
ventured upon similar paths. On this account a paper 
by Mr. H. G. McClean, “ American Experience as a 
Guide to Main-Line Diesel Locomotive Applications 
Overseas,” presented to the Institution of Locomotive 
Engineers on Wednesday, December 18, is both opportune 
and invaluable. In one respect the railway wheel has 
come full circle. We in this country pioneered the con- 
struction of railways, and the operation of them by steam 
locomotives. Other countries, notably the United States, 
were able to profit from our early experiences, and to 
build in such a way as to avoid features that have ham- 
strung development, notably in the restrictions imposed 
by the loading gauge in this country. Now, the American 
railways have preceded us by some ten to fifteen years 
in a change over to diesel locomotion phenomenal in 
its rapidity and completeness, and the opportunity is 
now open to take note of, and profit by, their experience. 
Mr. McClean is the export manager of the electro-motive 
division of the General Motors Corporation, and his 
paper is written to some extent from the viewpoint of a 
manufacturer ; but in telling the story of diesel locomotive 
development on the Class | railroads of the United 
States, with a wealth of statistical detail, he presented 
a very interesting picture of the railroads themselves. 
Mr. McClean was not able to read his paper in person, 
but his commentary, accompanied by a series of beautiful 
coloured slides, was “put across” by Mr. A. W. 
Manser, chief mechanical engineer of London Transport. 

The paper emphasised the importance of what are 
called *‘ application studies.” At first, diesel locomotives 
were introduced on to one or two specific long distance 
passenger trains. They were attractive because the loco- 
motives were assured of a high annual mileage, working 
on such duties as through runs from Chicago to the Pacific 
coast, with a turn round time of about ten hours at each 
terminal. The second phase of “ dieselisation ’’-~a 
horrible but useful word !—covered a stage by 
which more than half the traffic of the entire railway 
was involved. Mr. McClean records that between 
300 and 400 detailed studies were made, in all of which 
the graphic timetable of the proposed diesel service was 
the centrepiece. Exact running times could be calculated 
upon data guaranteed by the locomotive manufacturers ; 
the locomotive rostering diagrams were prepared, and 
thus the number of locomotives required for a given 
traffic could be determined on a precise basis. With 
the experience gained from phases one and two the 
American railroads entered upon phase three, covering 


roughly 50 to 80 per cent dieselisation. In full confidence © 


of the new power locomotive diagrams were planned 
to secure the complete utilisation of the available 
units, and Mr. McClean instanced the case of a high 
speed passenger train locomotive, which might have 
run 700 miles overnight, arriving at the terminus at 
7.30 a.m., being used to make two quick round-trip 
suburban runs before going to the locomotive shed at 
10 a.m. By the end of 1955 all Class | railroads in the 
United States were 90 per cent diesel, and at the present 
time application studies are in some cases being made 
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by joint teams—part railway and part manufacturers’ 
staff—aimed at the complete elimination of steam, and 
the utilisation of the diesel power to maximum advantage. 

Similar aims have been announced in this country. 
One project is complete diesel working on the Western 
Region lines west of Newton Abbot. But a sentence 
may be quoted from Mr. McClean that emphasises the 
kind of problem that may well arise in South Devon 
and Cornwall. He says: ‘Such studies, of course, 
are complicated because of the variations in volume of 
traffic, either seasonally or year by year.” ‘* Variation ”’ 
is a mild word to use in referring to some of the holiday 
traffic peaks experienced on British Railways, where 
on summer Saturdays in the height of the season the 
number of trains to be handled is often three or four 
times the normal volume run at mid-week. So far as 
the actual form of motive power is concerned it is interest- 
ing to observe that the general purpose locomotive is 
coming into favour in America to the extent of represent- 
ing more than 70 per cent of the total orders on hand. 
From the outset multiple unit working has been exten- 
sively employed, and although there are now four manu- 
facturers of diesel locomotives in the United States 
most basic models are not only similar in type but are 
all capable of operating in multiple unit with other makes. 
This latter is a facility that must be a great boon to the 
operators at times. In this country it is not only American 
experience that is now available. Our own manufacturers 
have fulfilled many orders for diesel locomotives of all 
kinds on overseas railways ; much first-class running 
experience has been gained, and will no doubt be put to 
good advantage in the execution of orders now on 
hand for the home railways. Although Mr. McClean’s 
paper is aimed at overseas railways, and particularly 
those considering big diesel schemes, we have no doubt 
it will be most carefully studied on British Railways. 


SCIENCE AND THE PUBLIC 


Upon being elected President of the British Association 
for the Advancement of Science for 1958 Sir Alexander 
Fleck gave a short review of scientific developments 
in 1957, of which we reprint an extract on page 50. It 
is rather remarkable when reading his speech to note to 
what an extent engineers are contributing to scientific 
advances nowadays. There used to be a time when the 
division between scientists and engineers was well marked. 
Nowadays there is a broad borderland. For much of the 
work done by scientists has clear implications for 
engineers ; and much of the scientific work carried out 
by engineers has implications for scientists. In such 
fields the distinction between engineers and scientists 
has lost real meaning. Furthermore much that is done 
requires the co-operation of both scientists and engineers 
towards achieving a single object. One, for example, can- 
not put a Sputnik in an orbit above the earth’s atmosphere 
to signal scientific information back to earth without 
calling upon engineers to design and make a suitable 
rocket ; and the engineers cannot design and make the 
rocket without a great deal of scientific information 
about propellants, heat transfer, the properties of liquids, 
gases and solids, and much else besides. 

Sir Alexander also referred to the policy of the Associa- 
tion. The Association has become increasingly conscious 
that one of its more important tasks lies “in getting 
more and more people of these islands to realise the 
vital importance that science has for them.” The council 
of the Association is to initiate two activities towards 
that end. First, area committees are to be set up, and 
secondly panels of speakers are to be gathered together. 
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The Committee will organise lectures, exhibitions and 
so on. The object of the activity was clearly brought 
out by Sir Alexander when he referred to an “ essential 
characteristic” of the lecturers. They “should be able to 
put across science to general audiences and to young 
people.” Our own reaction is immediately to ask to 
what extent engineers plan to take part in this British 
Association activity? For in our view it is even 
more important that engineering should be so “ put 
across”’ to young people than that pure science 
should. In a _ rather muddled kind of way the 
public accords a high prestige to scientists. But 
there is a great amount of misconception about the 
work of engineers. Far too many people regard a pro- 
fessional engineer as some species of glorified mechanic. 
Very few have any real conception of the dependence 
of our modern civilised standards upon his work. Under 
the egis of the British Association lecturers might well 
direct the attention of the public to the more scientific 
aspects of engineering work and the growing need within 
industry for young men of high mental capacity. One 
other question may be asked. The Science Museum in 
South Kensington could, if it set out to do so, make a 
much greater impact on the minds of lay visitors than it 
does at present. It needs in particular to impress upon 
visitors, much more than it does at present, how much 
they owe to science and engineering in their daily lives. 
Would not the British Association be doing a service 
if it impresssed upon the authorities the urgent need to 
expand the floor area of that Museum so that it could 
more effectively do that job ? 


MR. THORNEYCROFT RESIGNS 


It is very unfortunate that at a period when Government 
pronouncements have all been showing a firm resolve to 
fight inflation at home and to restore confidence in sterling 
abroad, Mr. Thorneycroft found it necessary to resign 
from the office of Chancellor of the Exchequer on January 
6. For in the public mind his name, more than that of 
any other man, was indissolubly linked with the tough 
financial policies which the Government has followed 
since the international “‘ run” on sterling in the autumn 
of last year. It seems to us far too soon to attempt to 
judge whether or not his resignation was_ really 
as essential as it seemed to him. Mr. Thorneycroft, 
no doubt with Cabinet approval, had laid down as 
a “principle” that estimates of Government expend- 
iture for next year must not total a sum higher than 
that spent this year. In the event Cabinet Ministers 
proved unable to prune their estimates quite so far. The 
difference upon which the split came amounts, according 
to Mr. Macmillan, to less than | per cent of the total of 
current Government expenditure, something of the 
order of £50,000,000. That sum, under more normal 
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circumstances, would clearly not have been large enough 
to have led to serious contention in the Cabinet. But. 
Mr. Thorneycroft obviously felt that the resolution of 
the Government to stabilise the value of the pound and 
to fight inflation could not be made clear to the country 
and to the world at large unless the Government itself 
was prepared to accept the same stringent financial 
limitations that it was attempting to enforce upon industry; 
and that unless the resolution of the Government was 
made clear its policies could not become successful. He 
felt, in fact, that the matter at stake was one of principle. 
The real misfortune of the resignation is that whether or 
not the Government can, in fact, be held to be irresolute 
it has been made to look so. Mr. Heathcoat Amory has 
been appointed Chancellor in Mr. Thorneycroft’s place. 


AIRCRAFT PRODUCTION 


There took place on Thursday and Friday last week, 
at the University of Southampton, the sixth annual 
conference on Problems of Aircraft Production, with the 
theme “* U.S.—U.K. Practice,” organised by the South- 
ampton Section of the Institution of Production Engineers. 
There were four sessions, the first three devoted to the 
presentation of the following papers: “* Manufacturing 
in the Aeronautic Age,” by Boyd K. Bucey, “ Manufac- 
turing Practice—A Review of the British Aircraft In- 
dustry” by L. G. Burnard, A.F.R.Ae.S., M.I.Prod.E., and 
“Some Aspects of the Design, Development and Manu- 
facture of the P.1 Wing” by F. Bradford, A.F.R.Ae.S. 
and G. H. Taylor. Mr. Bucey’s was the Lord Sempill 
paper and was read under the chairmanship of the Rt. 
Hon. The Earl of Halsbury. The paper was sup- 
plemented by a colour film devoted to manufacturing 
techniques suitable for aircraft subject to kinetic heating. 
There were scenes of the spot welding of both skins to 
the corrugated core of a sandwich, using an expanding » 
mandrel in the core, of routing with a carbide cutter 
cooled with expanding carbon dioxide, of titanium and 
high tensile steel being worked with hand drills and 
carefully sharpened bits, of “ freeze chucking,” delicate 
components being securely stuck on a refrigerated work 
table with water, and of the costly brazing of stainless 
steel honeycomb. 

Despite the suggestions of prominent speakers at the 
last two conferences that papers be read in abstract 
only, very little time was allotted for discussion. More- 
over, many of the questions raised were appropriate 
rather to papers read previously, such as that of A. W. 
Sheppard on Contour Etching (THE ENGINEER, January 
18, 1957, page 98). The changing circumstances of the 
aircraft industry should demand changes in shop methods : 
the conference, if it is to continue annually, should 
surely be able to find material suitable for discussion 
rather than for the pages of a work of reference. 





“THE LEVIATHAN ™ 

“ After a considerable delay, occasioned by an almost universal 
smash of everything employed about the launch of the Leviathan, 
the vessel is once more on the move, inch by inch it is true, but still 
really and truly on the move, and on her way down to the muddy 
hig, PO On Tuesday morning the pumping and pushing went on 
cheerily as of yore, and the vessel went on too ; move she must, and 
move she did, despite all sinister rumours, and despite the nipping 
cold. Nearly a dozen rams, fed with warm water, butted against 
each cradle, and fires were kept burning as if to comfort them in 
their arduous labour, which, we are glad to say, ended for the day 
only when the ship had neared the water some 8 feet aft, and 3 feet 
forward. The average pressure required to start the vessel on Tuesday 
is stated to have been 1,300 tons, varying from 1,000 to 1,700 tons. 





The Engineer — 100 Bears Ago wanuary 8, 1858) 


“On Wednesday the launching efforts were again resumed, and 
by the end of the day an additional 10 feet aft, and 9 feet 6 inches 
forward were made. On Thursday operations were again resumed, 
and the day’s work told upon the vessel to the extent of eleven feet 
both forward and aft. This morning everything is at work again, 
and another * last” attempt will be made to induce the Leviathan to 
float, and we hope the day’s operations will be satisfactory. We 
trust it may never again fall to our lot to have to chronicle such a 
long catalogue of mishaps in any important engineering work, as we 
have had to do in the attempt to launch the great ship. There is, 
indeed, little chance of this work being required of us, at least as 
regards the floating of future monster ships; for there can be no 
doubt that hereafter vessels of this kind will be built in docks from 
which they may be at once floated.” 











Bridge Construction 


Queen Aliyah Bridge, Baghdad (shown right) and 
A’ Immah Bridge, 5 miles upstream, are two more 
bridges completed across the River Tigris at 
Baghdad. Their lengths are 1487ft and 1037ft, 
and roadway widths 40ft and 30ft respectively. 
Queen: Aliyah Bridge has a reinforced concrete 
deck in composite action with both the main and 
cross girders. With their approaches they took 
three and three-quarter years to complete 





Construction of only one really large bridge has 
been started in Great Britain since the war, the 
Runcorn-Widnes Bridge. A suspension bridge 
was originally proposed, but an_ investigation 
showed that it would be subjected to aerodynamic 
buffeting because of the railway bridge hard by, 
and a steel arch thus proved more economical. 
Here we show two recent views of substructure 
work on the bridge, which will be 1630ft long, 
with a central arch span of 1082ft and two con- 
tinuous side spans. The rise of the arch is to be 
253ft from bearings to top boom at the crown, 
and the distance between centres of trusses 54ft. 
The main members of the arch will be of high 
tensile steel and the secondary members of normal 
mild steel (total weight of steel about 5500 tons). 
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Taq Taq Bridge: this prestressed concrete bow- 
string arch bridge in the wilds of Kurdistan, has 
seven 150ft spans and a 20ft roadway. The Magnel 
Blaton system of prestressing was used and the 
bridge supports comprise twin reinforced concrete 
cylinders standing on caissons sunk under com- 
pressed air. The site is 60 miles from railhead 
and the road was often impassable. The bridge 
took two and three-quarter years to complete. 
Consultants (for all three bridges): Coode and 
Partners. Contractors: Siemens Bauunion, 
M.A.N., and Waagner-Biro (Queen Aliyah and A’ 
Immah bridges), and Beton-und-Monierbau (Taq 
Taq bridge) 





The bridge will carry a 33ft roadway and two 6ft 
footpaths. Under most severe live loading and 
wind, the maximum thrust from the arch at each 
bearing will be about 3500 tons at an angle of 
approximately 45 deg. to the horizontal. 

During the last eighteen months, the foundations 
to take these loads have been under construction. 
The main skewback piers are founded on soft 
red sandstone, and are mainly of mass concrete 
construction. The one at Runcorn is built on the 
shore adjacent to the Manchester Ship Canal 
bank, and contains 4000 tons of concrete. On the 
Widnes side, the main skewback pier and the pier 
supporting the end of the short side span are on 
the foreshore of the River Mersey, where there is a 
tidal rise of 20ft at spring tides, and were built 
inside steel-sheet-pile cofferdams ; the skewback 
pier cofferdam is 140ft by 70ft, and the pier con- 
tains 7500 tons of concrete. Consultants, Mott, 
Hay and Anderson. Contractor (foundations), 

L. Fairclough, Ltd. 
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Civil Engineering in 1957 


No. Il 


OLID achievements in actual construction 
in the application of newly developed 
theory or research, or in the introduction 
of improved plant or materials, are custom- 
arily recorded in this annual review, and 
form the bulk of its content year by year. 
Nineteen fifty-seven, however, affords an 
opportunity to turn aside for a moment 
from these matters (which indeed are given 
attention in the accompanying illustrations 
and in the art plates), for during the year 
a number of controversial projects of one 
kind or another were 
topical. Perhaps, all 
three mentioned here 
may never be built ; 
nevertheless they are 
not without interest 
nor instruction. They 
have one thing in 
common that the 
critical factor by which 
their value is judged is 
not technical feasibility 
but economic service, 
modified perhaps by 
other amenities which 
are not ascertainable 
precisely in economic 
terms. The economic 
yardstick for the Chan- 
nel tunnel for instance 
is obviously whether 
its cost would not be 
better spent on con- 
ventional road con- 
struction since the 
necessity for good road 
communications has 
become so dominant. 
Readers may com- 
pare the situation with 
that recorded in our 
note “100 Years Ago,” 
published in the last 
issue of December, 
which dealt with a 
proposal of Sir Joseph 
Paxton for _ glass- 
covered thoroughfares. 
*“ We say. nothing 
against the taste dis- 
played by the glass 
architect in his designs, 
or that it would be 
impossible, physically, 
to work out his views; 
but considering the 
limited nature of our 
means for carrying out 
in London what is absolutely necessary, in 
order to render it tolerably healthy to live in, 
namely, its proper drainage, Sir Joseph’s 
plan may be fairly said to be perfectly 
impracticable.” A glance at Plate 9 will 
show that after a century main drainage 
problems are still with us, to the extent that 
large sums are being spent on purification 
works for both of the L.C.C.’s outfalls. 
What, then, is to be the interval of years, 
before London’s road problem is solved, 
and the metropolis becomes “ tolerably 
healthy ” on that account, too? 
Discussions about a European free trade 
area were held in 1957, and consequently 
interest in the Channel tunnel was 
revived. Present-day estimates of the cost of 
the tunnel favour a sum of £100 million. The 


completed. 
Freeman, Fox and 
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tunnel would be driven in the chalk, it is 
generally assumed, relying on cementation 
or chemical treatment rather than compressed 
air (pressures would be too high) for pro- 
tecting the face. This point is of special 


interest ; the only major sub-aqueous tunnel 
project we have seen in this country for a 
good many years is the Dartford-Purfleet 
tunnel under the Thames, which was des- 
cribed in this journal on April 5, last, when 
work on the main underground drive was 
Grouting with bentonite and 


due to start. 


Auckland Harbour bridge, New Zealand, showing constructional progress at 
the end of July, with steelwork erection just started. The bridge will be 3520ft 
long, with a navigation span of 800ft close to the far shore. The six bridge piers 
are founded on caissons, those for piers 1 and 2, which carry the navigation span 
having still to be sunk ; it is expected that air pressures up to 50 Ib per square 
inch will be needed for their construction. Sinking was still in progress on pier 3 
at the end of the year, and the remaining three piers were further advanced or 
Completion of the bridge is expected in mid-1959. Consultants, 
Partners. Contractors, Dorman Long and Co., Ltd., and 
Cleveland Bridge and Engineering Company, Ltd. 


Portland cement grouts, as described in 
our article, has been relied upon to consolidate 
gravel overlying the chalk, thus illustrating 
a very promising line of improvement which 
may show itself in future tunnelling, namely 
improved methods of ground treatment. 

An account of the history of the Channel 
tunnel projects was given in our issue of 
May 10, last, when several of the technical 
difficulties, together with possible remedies, 
were pointed out. The deep tunnel is not 
the only possible solution and suggestions 
have been made for a kind of “ trench” 
tunnel, and for a bridge. In fact, we published 
as long ago as September, 1889, a detailed 
description of a proposal for a_ bridge 
between Cap Gris Nez and Folkestone, 
with which Sir John Fowler and Sir Benjamin 
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Baker were associated. The bridge would 
have consisted of alternate spans of 500m 
and 300m (steel trusses, with a suspended 
truss of 125m in the centre of the longer 
span between 675m cantilevered trusses), the 
piers comprising large caissons, floated out 
and sunk in position. A cost of £34,500,000 
was given “ with reasonable certainty.” 

In mentioning the proposals for a road 
crossing of the Firth of Forth, we are far 
removed from that degree of improbability 
associated with the Channel tunnel. In 
fact, preparations for the construction of a 
suspension bridge with a main span of 
3300ft are well advanced, and the contracts 
for the piers and anchorages were out to 
tender at the end of 1957, and work is 
expected to start in the middle of this year. 

Our reason for mentioning the crossing 
here is to refer to a proposal which was 
rejected—that for an alternative form of 
crossing as an underwater tube, carried 
above the river bed on piles of large diameter. 
A report on the two alternatives, and selection 
of the bridge, actually occurred in 1956, 
but early last year we published* an account 
of both schemes. Since the ** tube” scheme 
was of exceptional interest, it is worth 
recalling here amongst these other unusal 
projects. 

Its novelty lay in the suggestion that a 
complete section of “tube,” as large as 
40,000 tons in weight and 700ft long, would 
have been prefabricated and floated into 
position. An ingenious method of joining 
two tubes, utilising the hydrostatic force 
of 3000 tons acting on one end of the floating 
tube to bring it up to the fixed one, was 
proposed. Steel tubular piles, 3ft in diameter, 
would have been driven through guides 
cast in the “tube” by plant on rails along 
the top of the tube, and later concreted. 

The idea of a barrage across the Thames 
estuary, to impound the river at constant 
level, is just about as venerable as the Channel 
tunnel project. But it has been debated 
with more heat—either for or against— 
than the Channel tunnel. Shortly before 
the war a public inquiry into the barrage 
proposal was to have been held, until the 
Committee of Imperial Defence decided 
otherwise. The exponents of the barrage 
formed a body known as the Thames Barrage 
Association, which, we understand, has 
only recently been dissolved, due to the 
advancing years of many of its principal 
members. Thus it seems that the advantages 
which such a barrage would bestow are 
probably less well known to the present 
generation of civil engineers than would 
be expected. Further, the situation has 
been changed and is now more favourable for 
exponents of the barrage for two reasons : 
first, that the pre-war fear of aerial attack 
putting the port of London out of action 
by bombing the barrage is made obsolete 
by modern weapons ; and second, that a 
barrier to stop storm surges travelling up 
the estuary is now considered necessary. 

There is also one other factor which made 
this issue topical in 1957. Two of the D.S.LR. 
establishments, the Hydraulics Research and 
Water Pollution Research laboratories, have 
been carrying out intricate and praiseworthy 
researches into the behaviour of the estuary 
over the past few years, and some results 
of this work became available during the year. 
The former laboratory’s work prompted 
the Port of London Authority to change 
its dredging policy in favour of dumping 
dredged materia! ashore, since it was pointed 
out that currents of more saline, and hence 
heavier, water moved upstream along the 
river bed, bringing back the dredged material 


* THe Enorerr, February 15, 1957. 
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Another project in New Zealand, the Atiamura hydro-electric development on the Waikato River, North Island. 
63MW will be generated. Here we show progress last August, at the right abutment, where workshops, the un- 


unloading bay, auxiliary sets, and offices are situated. 
bays 16 and 17 of the dam. 


in suspension. This research gives a fund of 
new knowledge about the estuary, and the 
effects of any specific proposal can be predicted. 
Evidently changes can be expected in 
the estuary. It is too polluted, at present, 
to be tolerable by modern standards of 
cleanliness. Sewage purification works are 
under construction at the outfalls at Beckton 
and Crossness, and dredged material is to 
be taken ashore. It has also been suggested 
that cutting through the bend at Broadness 
would improve the river. And a surge- 
protecting barrier is being considered, 
though as far as we are aware the con- 
sultant’s report on this barrier has not yet 
been published. Amongst all these changes, 
the old Thames barrage proposal seems 
likely to be forgotten. It may not, indeed, 
prove practical or economical, but it is a 
project of such potential merit that it deserves 
to be investigated in the fullest detail, making 
use of the new knowledge of the estuary 
and assessing it in comparison with the 
surge barrier,t against which, at first sight, 
it seems an immensely superior project. 
CONSERVATION OF NATURAL RESOURCES 


During the session 1956-57, the Insti- 
tution of Civil Engineers arranged a series 
of six lectures on the conservation of natural 
resources, which attracted wide interest. 
The series was published during the year, 
with an introductory lecture and foreword 
by Sir Harold Hartley, who pointed out 
that “‘these lectures are of special value 
as they describe and emphasise the major 
problems of conservation created by our 
modern way of living and our increasing 
population. They demand immediate 
attention ...in most instances the primary 
responsibility for action must be with govern- 
ment, but the ultimate solution must lie 
with the engineer in his correct appraisal 
of each problem and his success in finding 
an effective solution. Looking broadly at the 
issues which these lectures raise, one is forced 
to wonder what course our way of living 
is likely to take over the next hundred years 
... these lectures touch upon some very 
profound problems of human density.” 


} See the teading article in Tut ENoreer, July 26, 1957 


In the foreground, note the cooling pipes for concreting 
Consultants, Sir Alexander Gibb and Partners. Construction by direct labour 


Lectures of direct bearing on the work 
of the civil engineer included Mr. G. M. 
Binnie’s dissertation on water, and an account 
of the use of waste materials by Mr. R. M. 
Finch, the latter being noteworthy for the 
practical proposals set out for the use of 
waste materials and the reclamation of 
derelict land. Professor Dudley Stamp, 
who lectured on “land,’’ made some chal- 
lenging statements; he suggested that modern 
engineering resources might be able to add 
250,000 acres to our scarce resources of 
best-quality agricultural land. 

Some modest progress can be recorded 
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during 1957. 
H. J. B. Harding at 


It was pointed out by Mr. 
the *“ Civils’’’ high- 


way conference that such concepts 
needed to be applied to motorway 
construction; topsoil should be saved, 


and local materials and conditions studied. 
A paper on the use of locally available low 
grade materials for road construction was 
read by Mr. F. W. Ingle before a branch 
meeting of the Institution of Highway 
Engineers last April. And in actual con- 
struction, we find that burnt colliery shale, 
a local waste product, is being extensively 
used on the Preston by-pass, and the Metro- 
politan Water Board is conserving topsoil 
from the site of a new reservoir. 

In other directions also, waste materials 
were being utilised. In Plate 5 of our 
issue of last week, we showed a plant installed 
during 1957 at Battersea for making light- 
weight aggregate for concrete from power 
station ash. A plant for the same purpose, 
but utilising carbonaceous shale from a pit 
heap, was put to work at!Denby in Derby- 
shire during the year. Disposal of such 
materials is not by any means universally 
directed to useful ends, however, and the 
year also saw the presentation of a paper 
on the behaviour of power station ash when 
discharged into the sea.t We also drew 
attention during the year to the attractiveness 
of extending the use of slag and power station 
ash in cement manufacture or as additives, 
replacing some cement, in the concrete mix. 
(THE ENGINEER, October 25, last.) 

The discharge of crude or partly purified 
sewage into rivers or the sea is a malpractice 
particularly criticised by exponents of “‘ con- 
servation,” since the harm done is twofold, 
creating pollution and wasting “* humus.” 
Their case was reinforced last summer by 
the suggestion, and subsequent discussion, 
in the Press that there was a connection 
between the incidence of poliomyelitis and 
bathing in polluted sea-water. This matter 
was discussed in our issue of August 23. 

t “An Investigation Into a Proposal to Dispose of Power 


Station Ash by Discharging it Into the Sea at Low Water,”’ by 
F. L. Harwood and K. C. Wilson. Proceedings 1.C.E., Sept. 





The new pier at Deal was opened on November 19. The pierhead, covering 15,000 square feet, comprises 
the promenade deck (in steel beams encased in a r.c. slab), the main landing deck and two small boat 
decks (of timber decking on concrete-encased steel beams), and is supported on steel piles encased in 


concrete. 


The fendering system consists of high-tensile-steel broad flange beams used as piles and 


driven vertically to a penetration of about 20ft, braced at three levels with high-tensile-steel broad- 
flanged-beam walings. The approach is 900ft long by 22ft 6in wide and consists of a r.c. deck slab com- 
posite with encased steel castellated beams, on steel piled bents at S0ft centres which comprise box piles, 
raked at 1 in 10, penetrating 15ft into chalk and braced by a welded steel joist transom cased in concrete. 
Casings are 24in diameter precast r.c. pipes and the casings and the steel piles are filled with concrete. 
Consultants, Sir William Halcrow and Partners ; contractor, Concrete Piling, Ltd. 
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Royal Navy—1957 


No. Il—{ Concluded from page 16, January 3 ) 


THE FLEET AIR ARM 

HATEVER their function in global war, 

carrier-borne aircraft—** Sea Hawks,” 
““Sea Venoms” and “‘Wyverns”’—-provided the 
main air support for the Port Said operation. 
But in a future localised campaign of this 
kind we may be faced with an enemy well 
provided with modern aircraft and weapons. 
Replacements for these straight-wing aircraft 
are urgently required and it was thus not 
a moment too soon that a flight of 
** Scimitars ’” was formed last year at Ford. 
These are the new naval twin-engined day 
fighters—the “* N113 ’’—which are to replace 
the “* Sea Hawks.” They are powered by 
two Rolls-Royce “ Avon” engines, armed 
with four 30mm Aden cannon, and are 
capable of carrying the atomic bomb. They 
are fitted with the “* flap blowing ”’ system for 
increasing the lift at high incidence thus reduc- 
ing landing and taking-off speeds. The 
advantage of this device for carrier-borne 
aircraft needs no emphasis, and its operation 
in service will be attentively watched. It is 
anticipated that a “ Scimitar’? squadron 
will be formed for embarkation in carriers 
during 1958. Another new naval aircraft 
which has carried out successful deck landing 
trials is the night and all-weather fighter 
‘**D.H.110,” now to be called the ‘Sea 
Vixen,” which is to replace the “‘ Sea Venom.” 
Also powered with two _ Rolls-Royce 
** Avons,” she is to be armed with air-to-air 
guided weapons, and it is hoped that the first 
flight should be formed up in the coming 
year. The aerial defence of the Fleet will 
largely depend on the “* Sea Vixen,” both as a 
day interceptor and as an all-weather fighter, 
but she will not have the climb performance to 
attack a supersonic bomber flying at 70,000ft. 
It is no doubt too much to expect in these 
days of economy that an aircraft with a 
mixed power plant can be allocated for naval 
war. 

There are now six squadrons of “ Sea 
Hawks,” four squadrons of “‘ Sea Venoms,”’ 
and two squadrons of “* Wyverns ”’ available 
for carriers. The “* Wyverns ”’—the Navy’s 
only strike aircraft—are in due course to be 
replaced by the “ NA39,” a twin-engined 
machine capable of supersonic speeds, 
now under development. The “ NA39”— 
which is still a long way off—is also to carry 
the atomic bomb and to have a much greater 
range than the “ Wyvern.” The Fairey 
‘“*Gannet””—the Navy’s three-seater anti-sub- 
marine aircraft-—has given excellent results 
on service. The power plant is an Armstrong 
Siddeley “* Double Mamba,” which consists 
basically of two ‘“ Mamba” turbo-prop 
engines placed side by side, each driving one 
of two co-axial contra-rotating airscrews. 
A production order has been given for a new 
mark of the Fairey “‘ Gannet ’—the A.E.W. 
Mark III—which will replace the Douglas 
“‘Skyraider” for airborne early warning 
duties. It is worth noting that an aircraft’s 
search radar at 25,000ft extends a carrier’s 
radar range to a distance of 200 miles. It is, 
indeed, fortunate that the Royal Navy has a 
first-rate, fixed-wing anti-submarine aircraft 
already in service. In view of the increasing 
importance attached to the helicopter for 
anti-submarine work, the Fairey “ Gannet ” 
may well be the last of her type to be built 
and have to bear the brunt of anti-submarine 
work until the helicopter takes over in a few 
years’ time. Westland “ Whirlwind ” heli- 
copters are being delivered to the Navy in 
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considerable numbers, and a production order 
has now been given for the new West- 
land ‘* Wessex” anti-submarine helicopter. 
Powered with a Napier “ Gazelle”’’ gas 


turbine, she is capable of carrying a guided 
missile for homing on to a submarine. 

There has been no official information of 
the development of anti-submarine guided 
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missiles in this country, but the type visualised 
for the Westland “* Wessex”’ is possibly 
similar to the “ Petrel”’—a guided missiie 
now in service with United States carrier- 
borne patrol squadrons. It is virtually a 
24in torpedo, equipped with a _ turbo-jet 
engine, a lifting wing, tail unit and guidance 
and control mechanism. After launching, 
the * Petrel ’’ dives down close to the surface 
until checked by a radio altimeter. The 
turbo-jet, wings and tail unit are then dis- 
carded and the missile acts like a homing 
torpedo to find its target below the surface. 
After nearly five years’ service in the jungle 





Vickers-Armstrongs Supermarine ‘* N113 ’’—*‘ Scimitar ’’— the new twin-engined transonic naval interceptor 
fighter 





The “* Sea Hawk,”’ 





the Navy’s standard day fighter 
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The ** Wyvern,’’ the Navy’s strike aircraft, to be replaced by the ‘‘ NA39*’ now under development 


area, No. 848 naval helicopter squadron— 
ten Sikorsky “ 55s ”"—-was withdrawn from 
Malaya early last year. Apart from mine- 
sweeping and other naval uses, helicopters 
are now becoming increasingly important 
for amphibious operations. Plans have been 
prepared for converting a “ Glory” class 
carrier for operating twenty of the new 
Westland “ Wessex” helicopters to land a 
commando of 600 Royal Marines. The 
angled deck and the mirror landing sight- 
both British inventions—have not only greatly 
reduced the landing accident rate in carriers 
(the number of landing accidents due to 
pilot errors has fallen to one-fifth of the 
previous figure), but they have very con- 
siderably improved operating efficiency. The 
Americans—who, with the Dominions, have 
adopted these British inventions in their 
carriers—estimate that the saving resulting 
from fewer accidents is in the region of 
£7,000,000 annually. It is interesting to note 
in this connection that forty years ago last 
August the very first deck landing was made 
on a British carrier. In those days there was 
no arrester gear or other aids to bring the 
aircraft to a_ standstill. The machine 
stopped solely by the pilot’s judgment of the 
landing speed required against the wind 
speed down the deck. 

British carriers are now using operationally 
a new method of flight deck communications 
called the Flight Deck Magnetic Broadcast 
system designed by British Communica- 


The Westland ‘‘ Wessex,’’ in production for the Navy for anti-submarine 


tions Corporations, Ltd. With the increasing 
power of jet aircraft, the high ambient noise 
level on the flight deck has created a serious 
problem in the passing of orders from Flying 
Control to the Flight Deck Party. The new 
system enables Flying Control to communi- 
cate direct with the Flight Deck Officer and 
key personnel of the Flight Deck Party, who 
each wear miniature transistorised pocket 
receivers connected to ear pieces in their 
noise-excluding helmets. Arrangements can 
be made for the Flight Deck Officer to give 
orders to his staff via this system. Trans- 
missions are not radiated outside the imme- 
diate area of the Flight Deck and do not 
therefore prejudice security. 
RESEARCH AND DEVELOPMENT 

The need for economies in defence spending 
has considerably curtailed the Navy’s research 
and development programme and, apart from 
basic research, most of the money available 


is being devoted to the development of 


guided missiles and nuclear propulsion. 
With atomic power plants in submarines, 
radar is no longer effective as an anti-sub- 
marine measure, and it is thus of the highest 
importance that we have now designed an 
asdic set with several times greater range than 
anything we possessed in the second world 
war. Equally satisfactory is the decision to 
set up a committee, under the chairmanship 
of the Civil Lord, to study the best way of 
making progress in the application of 


duties. Powered by a Napier “ Gazelle ”’ shaft 
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nuclear propulsion to commercial shipping 
and other surface ships. An atomic power 
plant will confer immense advantages on the 
submarine of the future. But neither 
Britain nor N.A.T.O. can defend the vital 
sea communications with submarines. The 
Fleet train—provided the number of ships is 
adequate—will do much to compensate for 
the oversea bases we are having to abandon 
for political or economic reasons. But 
N.A.T.O. must aim at having Task Forces 
which can steam indefinitely at 25 or 30 knots 
and be independent of fuel. The trials of the 
Navy’s surface-to-air guided missile ‘ Sea 
Slug *’—which the Admiralty claims will 
engage modern hostile aircraft at any range 
at which they are capable of operating— 
have proved satisfactory, and the missile is 
to be fitted in the four new fleet escort vessels. 
lt is fired from a triple ramp, loaded 
automatically from a magazine below 
decks. 

Both the new fleet escort vessels and 
general purpose frigates are to be equipped 
with a combination of steam turbines and 
gas turbines. The gas turbine not only pto- 
vides a “* booster ’’ when higher speeds are 
required but will enable the ships to get 
under way at a few minutes’ notice when 
steam is not available. 

In last year’s review it was pointed out 
that the “one man chamber” for escaping 
from submarines had been abandoned as 
inherently unreliable. The new method of 
“free ascent” to the surface via a twill 
trunk after flooding the compartment has 
been adopted as standard for escapes. All 
existing submarines have therefore now been 
equipped with a built-in breathing system at 
the forward and after ends, consisting of 
bottles of 60 per cent nitrogen and 40 per 
cent oxygen, which the crew breathe while 
the compartment is being flooded up. Escape 
by this method, however, has little chance 
of success at depths much over 200ft, and 
investigations have been made into the 
United States method of escaping by means 
of a diving or “rescue” bell which is 
attached by a diver to the escape hatch of a 
submarine, thus avoiding the discomfort and 
risk of a “ free ascent” to the surface. The 
Admiralty, however, have decided that the 
chances of escape by this method are 
extremely small, and that the new equipment 
required would impose weight penalties and 
other disadvantages which would reduce the 
submarine’s chances of survival in war. The 
United States Navy, which has adopted the 
British “free ascent” method, has also 





The Navy’s anti-submarine guided missile ‘* Sea Slug ’’ being fired from 
H.M.S. “* Girdle Ness ” 
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. A number of factories for the production 
Semi-Conductors of semi-conductor rectifiers and trans- 
istors have been established in this country during 1957, as recorded in our 
pages. Photographs showing some of the manufacturing processes in germanium 
semi-conductor devices are reproduced here. A very high standard of purity 
is required in the raw material and purification is done by ‘‘ zone refining ’’— 
a process in which a germanium ingot is taken through a silica tube surrounded 
by a series of r.f. induction coils. Because of preferential solubility the 
impurities tend to collect in the molten zone produced in the germanium by the 
r.f. coils. As the ingot progresses along the tube the impurities move with the 
molten zone and are concentrated in the rear end of the ingot, leaving the rest 
relatively pure. From this polycrystalline ingot a single crystal is produced 
by growing from a seed crystal immersed in a molten pool of the purified ger- 
manium. During this process the seed crystal is slowly rotated and is withdrawn 
as it grows. The crystal growing machine illustrated below has been developed 
and installed at the research laboratories of The General Electric Company, 
Ltd. On such automatic machines crystals can be grown consistently. 

At this point differences appear in the manufacturing techniques, depending 
upon whether the end-product is to be a transistor or a power rectifier, but the 
principles are broadly the same. The next process is to cut the single crystal 
into thin wafers. In the case of the power rectifier, the cutting is usually done 
with a thin tungsten wire covered with a fluid carrying an abrasive powder. 
An earlier version of a cutting machine developed for this purpose and used by 
the British Thomson-Houston Company, Ltd., in the company’s new air con- 
ditioned factory for producing semi-conductor rectifiers at Rugby, is shown 
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below. A typical wafer is 0-4in square and 0-030in thick. In the case of 
germanium transistors the wafers are considerably smaller ; typical dimensions 
are of the order of 2mm square by 0:25mm thick before etching, to quote the 
practice adopted at the new Mullard factory on the Millbrook Trading Estate, 
Southampton. The next stage is to etch the germanium wafers and then to 
measure the final thickness which must be 0:15mm+5 microns. The germanium 
dice are then ready to receive the pellets of indium which must be fused to the 
parent to constitute the emitters and collectors. Accordingly, these indium 
pellets are alloyed, one to each face of the germanium wafer, the process being 
carried out in carbon jigs in a multi-stage furnace under a controlled gaseous 
atmosphere. The alloyed wafers now have the essential properties of transistors 
and are ready to be mounted on glass bases in preparation for the attachment 
of the nickel connecting wires. These transistor elements are then etched in a 
chemical solution to remove surface contamination before being subjected to 
preliminary tests and having their protective envelopes fitted. Next, the con- 
necting wires are tinned on a rotary machine. They are soldered to the base, 
the emitter and the collector, respectively. Soldering, which is illustrated below, 
left, is carried out in a stream of hot gas and is a very delicate operation in which 
accuracy is achieved by making use of optical aids. The transistors are then 
hermetically sealed into capsules in a glove box under conditions of closely 
controlled humidity. Finally, the completed transistors are tested. 

Power rectifiers are built up from rectifier elements made from wafers cut as 
shown in the illustration below. The equipment illustrated above is a typical 
product of the B.T.H. semi-conductor factory, Rugby ; it is an assembly of 
three germanium rectifier cubicles having an output of 13,000A at 150V, and one 

of the six trays in a cubicle is shown withdrawn for inspection 





Lackenby Beam Mill 


By the end of 1957 the universal beam mill at the Lackenby Works of 
Dorman Long and Co., Ltd., was almost ready to begin operations. 
The mill has been fittingly described as the climax of the company’s 
development programme ; it has been designed for the production of a 
comprehensive range of universal beams varying from beams 36in deep 
with 161in wide flanges to 6in deep with 6in flanges. More than 
£60,000,000 has been spent by Dorman Long and Co., Ltd., on the various 
stages of its development scheme in recent years, and of that sum, 
about £18,000,000 has been required for the beam mill. The beam 
rolling technique which will be followed was described in a recent paper 
to the Institution of Structural Engineers (see ‘*‘ The Engineer ’’ of 
November 8, 1957). Fundamentally the process is similar to that developed 
on the Continent by Henry Grey, but applies modern mill engineering to the 
four-roll technique. The universal mill rolling unit consists of a four-roll 
or main stand, with a two-high supplementary stand in line with and as 
close to the main stand as possible. Horizontal and vertical rolls are 
adjusted between passes and reduction in the thickness of both web and 
flange takes place in the main stand. The supplementary stand has two 
rolis only and works the edges of the flanges, squaring up and controlling 
their length. In the main stand the setting of the vertical and horizontal 
rolls for each separate pass is arranged so that the elongation of the web 
and the flange is controlled with precision, ensuring that all parts of the 
section rolled elongate equally. The present intention is to roll forty-four 
different sizes of beam sections and twenty-seven column sections. 
The beams cover a range of fifteen serial sizes, many of which have 
three or four specified weights per foot. The columns cover a range 
of six serial sizes, one of which has seven different weights per foot 
and all of which have flange widths approximately equal to the depth 
of section. In addition, there is provision for rolling twenty sizes of 
angles, channels and piling. 

The mill building at Lackenby is 3000ft long and covers 28 
acres. Ultimately, in addition to the universal beam mill it will accom- 
modate a billet mill and a rod, bar and narrow strip mill. The upper 
illustration is a general picture of the mill during construction, with 
the 48in blooming mill and shear shown in the foreground. Below 
the beam roughing stands are shown under construction. Steel for 
the production of the universal beams will come from the open hearth 

plant at Lackenby, which was completed about four years ago 
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Iron and Steel 


A bar and rod mill, designed to roll at over 3000ft 
a minute in the finishing train, is being built at 
the Stocksbridge works, Sheffield, of Samuel Fox 
and Co., Ltd., a subsidiary of The United Steel 
Companies, Ltd. The accompanying illustration 
shows the main buildings which were completed 
during the year. The rolling mill bay, which is 
850ft long, will accommodate a three-stand, 18in 
roughing mill train and a four-stand, Ilin inter- 
mediate train. Other items in the installation are 
a four-stand, Ilin to 14in cross-country mill and 
a six-stand, 10in continuous finishing train. 

A notable stage in the development project being 
undertaken by Colvilles, Ltd., was reached last 
summer when the Ravenscraig iron and steel plant 
was started up. The plant has been built on a site, 
occupying more than a square mile, which is near 





built by The Ford Motor Company, Ltd., at 
Dagenham, is one of the significant achievements 
of the past year. This illustration shows the 
complete foundry. The main building, on the right 
of our picture, is 1200ft long and 180ft wide ; it 
accommodates the principal foundry operations of 
melting, moulding, core-making and fettling. This 
building is a two-floor structure, the lower floor 
accommodating the maintenance equipment, offices, 
stores, locker rooms, showers and the canteen. 
The ancillary building, shown on the left of the 
illustration, measures 700ft by 60ft by 7Oft, and 
contains the sand handling and drying, casting 
cooling, grinding and cleaning sections. 

The new foundry is fully mechanised, the power 
capacity being approximately 15,000kVA ; there 
are five substations on the roof of the main 
building. Pig iron and coke are brought 
to the foundry in rail wagons, and there 
is a telpher system for lifting the containers 
from the wagons and conveying the coke to storage 
hoppers adjacent to the cupola melting units. 
Skip hoist machines load weighed charges of pig 
iron, scrap, coke and limestone into four 108in 
diameter hot-blast, water-cooled cupolas, each of 
which has an 8-ton receiver for pouring the hot 
metal into ladles. The foundry has been planned 
for an output of about 400 tons of castings a day 


Plate 3 





to the company’s Dalzell works at Motherwell. 
The project was started in 1954, and that part of 
it which has now been completed includes a coke- 
oven plant, a blast-furnace and a steel melting 
shop. The second illustration presents a general 
view of the Ravenscraig plant taken from 
the melting shop. The seventy coke-ovens, in 
two batteries of thirty-five each, have been designed 
to carbonise 1600 tons of crushed coal a day. The 
blast-furnace has a hearth diameter of 25ft 9in, 
its rated output being 1000 tons of iron a day. 
The furnace is equipped with double charging skips, 
each of 220 cubic feet capacity, which deliver to a 
rotary distributor. The ancillary equipment 
includes a gas cleaning plant and a single-strand 
sintering machine capable of a maximum weekly 
output of 10,000 tons of finished sinter. The 
melting shop is equipped with 800-ton inactive 
mixers and 200-ton fixed open-hearth furnaces, 
the estimated production, initially, being 460,000 
tons of ingots a year. The furnaces are water- 
cooled and are fired with a combination of coke- 
oven gas and liquid fuel. 

Although not coming strictly within the scope of 
iron and steel development, the Thames Foundry, 
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Vehicle Engineering 


A rig intended to measure the air forces on a car 
has been built by English Racing Automobiles, Ltd. 
The car is carried above a flat platform which, 
as can be seen on the right, has been shaped to 
provide an approximation to a uniform velocity field 
over the platform. A turntable flush with the 
platform carries the car, there being four slots in 
its upper surface to admit the tyres to the appro- 
priate depth. The vehicle is supported on four struts, 
one at each end and one at each side ; there is 
a ball joint at the foot of each strut and a pin joint 
at the top. The side load on each strut is thus 
known in direction and can be measured by strain 
gauging; running from a stabilised power pack, the 
strain gauges yielded highly repeatable results, and 
were able to assess forces as low as 3 Ib wt. 
Acceleration forces were obtained by observing 
Tapley meters. The car had a mast which 
carried air speed and direction pick-offs. It proved 
possible to obtain drag, side force and yawing 
moment derivatives by this method quickly and 
relatively inexpensively. 

This country was the first to put into production 
air suspensions for vehicles, Dowty ‘* Oleomatic *’ 
springing being used on pre-war racing and post-war 
road Velocettes, Scott and ‘‘ Panther ’’ motor-cycles. 
There is now again an air-sprung British vehicle in 
production, the Dyson ‘* Haulmaster ”’ trailer with 


G.T.R. suspension produced by the Andre Rubber 
Company. T-shaped axle beams are joined by 
beams acting as compression chambers, on which 
the air bags rest, and to the chassis by rubber 
bushes. In the illustration above right, the levelling 
gear has been over-ridden to bring the beams on 
to the rebound stops and one pair of wheels removed. 
The Lotus ** Elite ’’ coupé has a stressed body of 
glass-reinforced polyester and epoxy resin. Above 
can be seen the outer shell, devoid of the metal- 
reinforced bulkheads which carry the engine and 
final drive ; the steel tube which carries the loads 
into the roof panel can be seen. Another distinctive 
feature is an independent rear suspension resembling 
the MacPherson system, with the drive shafts 
acting as track control links ; in the absence of 
steering linkage, both camber and toe-in change 
with load, and this is claimed to offset centre of 
gravity movement. 

Great Britain enjoyed unprecedented success in 
Grand Prix racing in 1957, the Vanwall winning 
three races. The engine is a four cylinder 
96mm by 86mm, with exposed hairpin valve 
springs ; the interior of the engine is derived in 
part from the racing Norton single. Amal car- 
buretters serve solely to throttle the air flow, the 
fuel being directly injected by a Bosch pump ; the 
pump is regulated mechanically from the throttles. 
A five-speed, baulked-synchromesh gearbox is 
included in the final drive, and rear suspension is 

de Dion with negative camber 
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Commercial Computers 


Electronic digital computers suitable for com- 
mercial application are now being produced in 
Great Britain in increasing numbers. To help 
with the dissemination of knowledge about com- 
puters and what they can do, several manufacturers 
have set up computer centres, where potential 
users can study existing equipments and assess 
their capabilities, and where operators can be 
trained. One such centre has been installed at 
36, Hertford Street, London, W.1, by the British 
Tabulating Machine Company, Ltd., and was 
opened recently by Sir David Eccles. A general 
view of the main demonstration room of this 
centre, showing the company’s Hec general pur- 
pose electronic computer is shown in the illustra- 
tion below. One application of this computer 
in production control is in the study of workshop 
loading, and a Hec installation is being used to 
maintain improved work flow through the com- 
pany’s Letchworth factory, where these com- 
puters and other Hollerith machines are made 





An interesting application of electronic 
computers in data processing is illus- 
trated above. This picture shows the 
installation of a National-Elliott ‘* 405 ”’ 
data processing system, consisting of a 
computer, with magnetic film storage 
and punched-paper tape input and out- 
put equipments, installed in the City 
Treasurer’s Department, Norwich. It 
is to be used initially for the preparation 
of rate demand notes and the main- 
tenance of ratepayers’ personal accounts. 
The equipment is made by Elliott 
Brothers (London), Ltd., and is marketed 
in the United Kingdom by the National 
Cash Register Company, Ltd. 








Computers were brought into use last year on two regions of British Railways and they are illustrated below. On the right is part of the Powers- 
Samas Programme-Controlled Computer which was formally inaugurated at the Western Region’s accounts office at Swindon, where it is being 
used mainly for payroll compilation to handle the wages of 10,000 railway workers in the locomotive and carriage and wagon works. The computer 
can feed, process and punch, up to 7200 cards an hour, working directly with decimal numbers and sterling without conversion to any other system 
of notation. For any particular application the appropriate programme is set up on special programme units which are put into the machine as 
required—and these units can be used repeatedly until the routine requires amendment. The machine has a ‘‘ memory ”’ derived from a main 
store of 2560 sterling or decimal digits, as well as six immediate access stores. The other installation, illustrated below, left, consists of a 
Hollerith ‘‘ 550’ electronic calculator, used for mechanised accountancy in the Derby offices of the Midland Region of British Railways 
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Coastwise Shipping 


The passenger and vehicle carrying *‘ Bardic Ferry ”’ 
was built by William Denny and Brothers, Ltd., 
mainly for the Preston-Northern Ireland service 
of the Atlantic Steam Navigation Company, 
Ltd., and the following are the main particulars : 
length overall 338ft ; breadth moulded 52ft ; depth 
to vehicle deck 16ft ; load draught 12ft 84in ; 
deadweight 1320 tons; and speed 14 knots. 
Accommodation for 55 passengers is provided with 
16,000 square feet for vehicles and containers; 
there are twin rudders aft and one bow rudder 
and also Denny-Brown stabilisers. Three 150kW 
diesel driven generators supply power for the 
deck machinery and auxiliaries and the ship is 
powered by two ten-cylinder Sulzer two-stroke 
trunk-piston diesel engines. 


« *> 
ba, AME een 
—_— te ee 





immediately below is the cargo ship ‘* Koonya ’’ built by Henry Robb, Ltd., for 
the Union Steam Ship Company of New Zealand, Ltd. A deadweight of 1950 
tons is carried on 14ft 7in mean draught and the following dimensions ; length 
between perpendiculars 235ft, breadth 45ft and depth to upper deck 16ft. There 
are two large holds, served by eight 5-ton derricks operated by eight electric winches ; 
three 114kW diesel-driven generators supply the power for deck machinery and 
auxiliaries with one 15kW generator for port use. Propelling machinery 
consists of an eight-cylinder British Polar two-stroke diesel engine developing 
1280 b.h.p. at 256 r.p.m. 

Below to the right is the open shelter cargo ship ‘‘Sandpiper’’ owned by the General 
Steam Navigation Company, Ltd., and built by Henry Robb, Ltd. The main dimen- 
sions are:—length between perpendiculars 215ft, breadth 36ft 6in, depth to upper 
deck 20ft 6in. The ship carries a deadweight of 1000 tons on 12ft 10in mean draught. 
One 15-ton and six 5-ton derricks are provided and six electric winches. The ship 
is propelled at 12-5 knots by an eight-cylinder British Polar diesel engine developing 
1280 b.h.p. at 250 r.p.m. and electrical power is supplied by three 80kW diesel- 

driven generators 
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Harland and Wolff, Ltd., delivered to Coast Lines, 
Ltd., the cross-Channel passenger and cargo vessel 
** Scottish Coast ’’ with cabin accommodation for 
246 first class and 144 second class passengers. 
The ship, described in ‘‘ The Engineer ’’ of March 
15, has a length between perpendiculars of 324ft, 
a beam of 51ft 6in and a depth of 19ft 9in, a bow 
rudder and Denny-Brown stabilisers. Electrical 
demands are met by three 250kW diesel-driven 
generators and the ship is propelled by two 
Harland - B. and W. trunk-piston two-stroke diesel 
engines, each having ten cylinders of 500mm 
diameter by 900mm stroke. 

Below is the lighthouse and buoy tender ‘‘ Salama,”’ 
built by Philip and Son, Ltd., for the Government 
of Zanzibar, which has a length between perpen- 
diculars of 135ft by 28ft beam by 13ft in depth 
and has an 8-ton derrick to handle buoys. For 
propulsion there are two British Polar diesel 

engines each developing 310 b.h.p at 340 r.p.m. 
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Cargo- Passenger Ships 


The ‘* Menelaus,’’ the first of a new class of 
cargo-passenger liners, was completed by the 
Caledon Shipbuilding and Engineering Company, 
Ltd., for the Blue Funnel Line. There is accom- 
modation for twelve passengers and the main 
particulars are: length between perpendiculars 
455ft, breadth 65ft, depth to upper deck 36ft, 
draught 28ft 10in, cargo capacity 56,9200 cubic 
feet, service speed 16:5 knots. One 35-ton, 
two 15-ton, six 10-ton and eighteen 5-ton derricks 
serve six holds. Electric power is developed by 
two 450kW diesel-driven generators and the ship 
is propelled by a Harland and Wolff six-cylinder, 
turbo-charged opposed-piston diesel engine develop- 
ing 8500 b.h.p. at 115 r.p.m. 





The Clan Line Steamers, Ltd.’s, ‘* Ayrshire *’ 
built by the Greenock Dockyard Company, Ltd., 
has accommodation for twelve passengers and 
carries a deadweight of 11,230 tons on 28ft 3in 
draught, and the following dimensions: length 
between perpendiculars 497ft, breadth 69ft and 
depth 41ft 7in. The six holds have a capacity of 
600,000 cubic feet, including 378,000 cubic feet 
of refrigerated space and the cargo is handled 
by one 105-ton, two 40-ton, four 15-ton, four 7-ton 
and twelve 5-ton derricks, and twenty 5-ton 
electric winches. There are four 300kW diesel- 
driven generators. The service speed of 17 knots 
is maintained by a single set of triple-expansion, 
double-reduction geared Parsons reaction turbines, 
developing 10,500 service s.h.p. at 112 propeller r.p.m. 
Steam is supplied at 415 Ib per square inch and 
750 deg. Fah. by two Babcock and Wilcox boilers 
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Harland and Wolff, Ltd., completed, at Belfast, 
for the Port Line, Ltd., the cargo and passenger 
liner ‘* Port Launceston,’’ which has a length 
overall of 490ft, a length between perpendiculars 
of 460ft, a breadth of 65ft 6in by 41ft 6in depth 
to upper deck and a gross tonnage of 8950. There 
are cabins for ten passengers. The five main 
cargo holds, some of which are insulated, are 
served by one 70-ton, four 15-ton, four 10-ton and 
six 5-ton derricks, powered by electric winches, 
and a 3-ton electric crane. Subdivision is by 
seven watertight bulkheads and there are three 
complete steel decks. A single-acting, two-cycle 
Harland and Wolff opposed piston diesel engine, 
having seven cylinders of 750mm diameter by 
2000mm combined stroke, is the main propulsion 
unit and three 360kW diesel-driven generators 
meet the demand for electrical power 





The Blue Star cargo-passenger liner ‘‘ Canadian 
Star’? was built by The Caledon Shipbuilding 
and Engineering Company, Ltd., and is designed 
to operate as either an open shelter deck or closed 
shelter deck ship. Accommodation is provided 
for twelve passengers and the ship has a length 
overall of 473ft 3in by 63ft beam by 39ft depth 
to shelter deck. The deadweight in open shelter 
deck condition is 9460 tons and the service speed 
is 154 knots. A complement of one 50-ton, six 
10-ton and ten 5-ton derricks, powered by electric 
winches, serve the five cargo holds, which are 
fitted with Macgregor steel hatch covers. Four 
200kW diesel-driven generators provide electric 
power and the ship is propelled by a Scott-Doxford 
six-cylinder, opposed piston, single-acting, two 
stroke oil engine developing 8000 b.h.p. 
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Docks and Harbours 


The dry dock for Swan, Hunter and Wigham Richardson, 
Ltd., at Wallsend on Tyne, was opened on May 14. It is 
715ft long, 105ft wide at the entrance, and has 29ft water 
depth over the sill at H.W.O.S.T. It is built in mass concrete, 
a choice dictated by the difficulties of the site. A deep-weil 
pumping system controlled ground water during construction. 
Twelve wells were sunk to a depth of 90ft, and pumping rates 
reached 1000 g.p.m. Ship-repairing services at the dock 
are comprehensive, and it is closed by a flap gate. It can 
be emptied in two and a half hours, and has an anti-syphonic 
discharge arrangement. Consultants: T. F. Burns and 
Partners. Contractor: Sir Robert McAlpine (Newcastle 
upon Tyne), Ltd. 





Shoreham harbour: recon- 
struction was virtually finished 
in 1957, and colliers of 4500 tons 
can come into the harbour to 
serve the C.E.A.’s_ power 
stations. The lock on the left 
is new, and is 374ft long. 
Outer and inner lay-by wharves, 
1680ft and 830ft in length, are 








in anchored steel sheet piles. 
There are three new break- 
waters, which have been con- 
structed of mass concrete, 
placed between lines of steel 
sheet piling, and the entrance 
channel has been widened and 
deepened. Existing structures 
have been realigned. Dredging 
totalled 1,100,000 cubic yards. 
The cost of the reconstruction 
has been about £2,000,000. 
Consulting engineers: Sir 
William Halcrow and Partners. 
Contractor : Peter Lind and 
Co., Ltd. 
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The first part of a planned development 
of the port of Aden is now nearing 
completion; its estimated cost is 
£3,200,000. The development is to 
consist of dredging and reclamation, a 
revision of moorings, and the construc- 
tion of wharves. Here we show reclama- 
tion at Maala, construction of the 
Lighter Cut in the lower foreground, and 
of the Import Quay in the centre ground. 
The latter is 827ft long, with 20ft of 
water alongside ; its height is 37ft 6in, 
and it is built of tee-shaped mass concrete 
blocks, the heads of the tees forming the 
back of the wall. The existing Maala 
wharf can be seen to the right of the 
centre ground. Consultants : Sir Bruce 
White, Wolfe-Barry and Partners. Con- 
tractors : Pauling and Co., Ltd., 
Dredging and Construction Company, 
Ltd., K. L. Kalis, Sons and Co., Ltd. 
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abandoned the rescue bell as a method of 
escape from the smaller type of submarine. 
During the summer months, H.M.S. ** Cum- 
berland ”’—the Navy’s trials cruiser—con- 
tinued the series of investigations in progress 
in 1956. These included the testing of 
various systems of “ pre-wetting” (the 
method of washing a ship suspected of con- 
tamination by radioactive fall out) ; and the 
testing of the new 3in and 6in fully auto- 
matic guns now being developed. The rate 
of fire of the new 3in gun is equal to that of a 
heavy machine gun. 


DOCKYARDS AND MAINTENANCI 


The net amount approved by Parliament 
for the current Navy Estimates was £316 
million, a decrease of nearly £33,000,000 on 
the final total of £348,840,000 approved for 
the 1956-57 naval budget (which included 
the Supplementary Estimate for Suez). The 
reduction is more drastic than it appears 
because of the higher prices for materials and 
transport and the increases in salaries, wages 
and pensions. Nearly two years ago the 
Admiralty set up a committee with the 
object of reducing and concentrating the 
shore support of the Navy, both naval 
and civilian, to ensure that as much money 
and manpower as possible can be made 
available for the sea-going fleet. Up to 
date, as the result of the Committee’s recom- 
mendations, three large establishments, ten 
medium sized and twenty-three small ones 
have been or are in the process of being closed 
down. A further six large, twenty medium 
and thirty-eight small establishments are to 
be closed by 1960. These include the Experi- 
mental Establishment at Perranporth, the 
Material Laboratory at Holton Heath, the 
Underwater Launching Establishment at 
Bournemouth and a number of Naval Arma- 
ment, Boom Defence and Shore Depots. 
Elementary specialist training is in future to 
be carried out as far as possible at sea and the 
Royal Naval Barracks are to become mainly 
training centres. Harwich is no longer to be 
used as a naval base and, apart from the 
training ship “* Ganges,” all the naval estab- 
lishments there are to be closed down. 

In conformity with the changes and reduc- 
tions in the Navy’s shore support, adjustments 
of the Works programme have already been 
made on a substantial scale, and the First 
Lord gives warning of the probability of 
having to stop or curtail a number of projects 
in the current programme. Priority, however, 
is being given to the improvement and re- 
placement of sub-standard accommodation 
for officers and men of the fleet and to the 
provision of married quarters. One thousand 
four hundred married quarters are expected 
to be completed during the current financial 
year, compared with 980 last year. The 
money voted under the Armed Forces Hous- 
ing (Loans) Bill is mainly being expended 
in the building of houses and flats at the 
Home Ports. Subject to modification as may 
be necessary under the present review of 
shore support, £6,000,000 is provided for 
the Royal Dockyards in the current pro- 
gramme, and it is intended to start further 
projects costing £1,250,000 by March 31. 
At the present time 85 per cent of the work 
on naval ships, other than new construction, 
is carried out in the Royal Dockyards. So 
long as there is a programme of repair, refit, 
modernisation and conversion which will 
keep the Royal Dockyards fully employed, 
there would be no saving by closing any 
down, and rumours that this or that dock- 
yard will be closed should be discounted. The 
current reorganisation of naval forces and 
of their shore support has, however, consi- 
derably modified the usefulness of our dock- 
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yards overseas. The future of Malta dock- 
yard is still under consideration, but the 
Government has now decided to close down 
Hong Kong dockyard by the end of next year. 
Facilities will be retained there for servicing 
and operating a small naval force of a frigate 
or destroyer and six inshore minesweepers 
which will be based at that port. 

The policy continues of reducing the 
number of ships in the Reserve Fleet and 
maintaining the most effective of those that 
remain in a high state of readiness, the others 
being sold to friendly navies or scrapped. 
Reserve Fleet ships will thus not only be 
ready for sea at very short notice in a nuclear 
war, but are immediately available in peace 
time to replace a vessel in the Active Fleet 
which is damaged or withdrawn for refit or 
modernisation. 

Despite the increasing importance attached 
to afloat support, the need for economy seems 
to rule out the provision of more Royal Fleet 
Auxiliaries at the present time. The light 
fleet carrier “* Triumph” is to be converted 
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The R.F.A. ** Tidereach.”’ 


into a heavy repair ship, but the current afloat 
support programme is otherwise limited to 
the modernisation of existing ships. The 
aircraft maintenance ship “ Perseus ’’ will 
not, as previously decided, be converted to 
a submarine depot ship. The R.F.A. Service 
comprises tankers, store issuing ships, tugs 
and salvage vessels, manned by Merchant 
Navy officers and men and flying the Blue 
Ensign. Included in the tanker fleet are the 
three ‘‘ Tidereach”’ class, built since the 
war—18-knot ships of 17,700 deadweight 
tons for transferring food, stores, ammuni- 
tion and oil to ships under way. Apart from 
keeping alive the techniques of under way 
replenishments, these fast replenishment 
ships—and the oil freighters—carry the 
Admiralty’s supplies of fuel from source and 
distribute them to the Admiralty oil depots 
at home and overseas. It is of interest to 
note that the personnel employed in the 
nuclear tests in the Christmas Island area 
have been entirely dependent on R.F.A. 
ships—mainly the ** Fort’ class supply ships 
and the “* Wave” class tankers—for their 
supplies of food, water fuel and other 
essential requirements. 

A scheme for the pooling of servicing 
craft—including tugs, launches, pinnaces, 
barges and lighters—has now been introduced 
to achieve economy in the number of craft 
required and in their operation, maintenance 
and repair. The control of these craft has 
hitherto been divided at each major port 
among the various authorities who use them. 
Apart from the dredging fleet, they will all 
in future be brought under one control and 
will be centrally repaired and maintained. 
They will be known as Port Auxiliaries and 
their personnel will be organised as a Port 
Auxiliary Service and be interchanged as 
required. It has also been decided to con- 
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centrate naval research and development 
establishments in the two spheres of above- 
water and underwater weapons. Other 
establishments dealing with basic and other 
forms of research will not be affected. The 
Admiralty Gunnery Establishment at 
Portland, employing some 500 personnel, is 
to be moved to Portsdown, Hampshire. 
Its work on naval gunnery will be amalga- 
mated there with the radar work done by the 
Admiralty Signal and Radar Establishment, 
thus enabling weapons and their control 
systems to be developed together. It is, 
however, intended to continue using the 
facilities of the Portland Firing Range. The 
Underwater Countermeasures and Weapons 
Establishment at Havant and the Under- 
water Launching Establishment at Bourne- 
mouth are to be moved to Portland, where 
Underwater Weapons Research and Devel- 
opment Establishments will be concentrated 
in the existing Underwater Detection Estab- 
lishment and in the buildings vacated by 
the Admiralty Gunnery Establishment. It 
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will probably be 1960 before the complete 
scheme can be carried through. A decision 
has still to be made on the future of the 
Torpedo Experimental Establishment at 
Greenock, which is an integral part of the 
Underwater Weapons Research and Devel- 
opment Organisation. 


PERSONNEL 


Vote A provides for a maximum strength 
of 121,500 on April 1, 1957, and for a reduc- 
tion during the current year of 7000. This 
is the first step towards implementing the 
new defence policy which wil! result in 
reducing the Royal Navy’s manpower to a 
figure between 100,000 and 90,000 by 1962. 
The major part of the reductions will be 
effected in 1958 and 1959, but the process will 
continue throughout the whole five-year 
period. Justunder 2000 of thepresent strength 
of 14,000 officers will have to be prematurely 
retired—about equal to the natural run down 
over the same period due to the disappearance 
of the National Service Officer and normal 
retirements for age. The required reduc- 
tion in the strength of ratings will also be 
achieved by stopping the National Service 
entry and by the normal termination of 
engagements, but about 950 will have 
to be compulsorily retired (confined to men 
with over seventeen years’ service). The 
compensation scheme for those to be com- 
pulsorily retired has been well received. A 
Commander R.N. retired at forty-five after 
twelve years’ service, for example, will receive 
a special grant of £3500 in addition to the 
normal pension of £800 and a terminal grant 
of £2400. A Petty Officer retired at thirty- 
five after eight years’ service in that rank gets a 
special grant of £1250 with his normal pension 
of £1 18s. 10d. a week and terminal grant of 
£174 increased to £2 12s. 7d. a week and 
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£225 respectively. All grants are tax free. 

The new engagement structure for ratings 
and other ranks (replacing the special service 
seven-year and the continuous service twelve- 
year engagements with an initial engagement 
of nine years) and the new pay code have 
now been in force for nearly two years. Both 
re-engagements of special servicemen and 
re-engagements for pension have since been 
very satisfactory and, in spite of the higher 
standards for recruits recently introduced, 
recruiting both for the Royal Navy and the 
Royal Marines has also considerably im- 
proved. There is still, however, a serious 
shortage of artificer apprentices, signalmen 
and telegraphists. 

The new General List for officers, replacing 
the separate entry for Executive, Engineer- 
ing, Supply and Secretariat and Electrical 
branches has now been in force for a year. The 
former Branch List (previously called War- 
rant Officers) has now become the special 
duties List and a Supplementary List has been 
introduced for air crew and electrical officers 
to replace the former short service commis- 
sions. Officers of the former non-executive 
branches thus now receive wider powers of 
command and more varied appointments. 
Under the new scheme of entry at age eighteen 
there has been an average of five candidates 
for every vacancy, and in the second year of 
the Naval Scholarship Scheme—enabling 
suitable lads to remain at school until 
eighteen—there were 830 applications for the 
ninety places available. Common entry for 
service in all specialisations of the General 
List was introduced in May. Entries are 
allocated to the various branches after one 
year’s training at Dartmouth. Young officers 
now join the fleet from Dartmouth at the age 
of twenty or twenty-one as Acting Sub- 
Lieutenants and, from May | of last year, 
midshipmen ceased to serve in seagoing ships, 
thus bringing to an end a tradition of nearly 
300 years. A further important change 
introduced during the year was the change- 
over for pilots and observers from four 
and eight-year short service commissions to 
twelve-year commissions on the Supple- 
mentary List. Pilots and observers are of 
course also provided from the General List. 
Promotion to commissioned rank through 
the Upper Yardman Scheme continues as 
part of the new officer structure, but their 
training is to be broadened to enable them to 
take their full place in the new General List. 

The reduction and reorganisation of the 
Reserve Fleet to meet the changed conditions 
of a future war has resulted in drastic 
reductions in the various reserve forces. The 
Royal Fleet Reserve—all fully trained—is 
being reduced from 33,000 to 5000 men, and 
the Royal Naval Reserve—Merchant Navy 
personnel—and the Royal Naval Volunteer 
Service—who are civilians—have now been 
formed into a single unified structure called 
the Royal Naval Service. This will simplify 
administration and will give added strength 
to the Navy’s volunteer reservists. The 
training of reservists belonging to the 
Merchant Navy and Fishing Fleet will not 
be affected ; the training of other reservists 
of the Unified Reserve will in general involve 
attendance at the existing R.N.V.R. Sea 
Training Centres on week-nights with periods 
of continuous training at sea. A new Naval 
Discipline Act has been passed, abolishing the 
death penalty except for offences committed 
with intent to assist the enemy, and providing 
for all officers on the General List to be 
eligible to sit on courts-martial. 


EXERCISES AND OPERATIONS 


Up to 1957 the main object of the combined 
exercises carried out by the N.A.T.O. navies 
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The ** Eagle ’’ and other R.N. ships assembled at 


was to improve co-operation in the vital task 
of defending the sea communications. 
During the past year, however, the scope of 
the exercises has been widened, culminating 
in the autumn in a series of five major 
exercises—collectively known as “ Strike- 
back ”’—to test the retaliatory strength of the 
Atlantic forces in defence of the North 
Atlantic areas and entailing the rapid organi- 
sation of the N.A.T.O. naval forces after a 
general alert. The operations included Task 
Force replenishment at sea, anti-submarine 
and air defence, weather and intelligence 
reporting and the co-ordination of forces 
by command headquarters. It is regrettable 
that at the conclusion of the exercises, the 
considered view of both the R.N. and R.A.F. 
Commanders of the Eastern Atlantic—an 
area in which Britain has special responsi- 
bilities—was that they could not carry out the 
tasks given them without more and better 
equipped maritime forces. 

Other N.A.T.O. exercises included a six 
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Greenock for N.A.T.O. exercise ‘‘ Strikeback ”’ 


nation minesweeping and anti-E-boat exer- 
cise in the southern North Sea—in which 
the naval forces of West Germany took 
part—and an exercise in the Mediterranean 
to test the defence of sea communications 
which involved widely dispersed surface 
and air operations by units of the French, 
Greek, Italian, Turkish, British and United 
States naval and air forces. This latter 
exercise was followed up by a combined 
amphibious assault exercise in which 
Royal Marine Commandos and United 
States Marines attacked and landed on 
Scandinavia. The Royal Navy also carried 
out combined exercises, as in previous years, 
with the Royal Australian, Royal New 
Zealand, Royal Ceylon and Indian navies. 
The peace time activities of the Royal Navy 
included an inspection by H.M. The Queen 
in Cromarty Firth and a visit by the “ Ark 
Royal” and two “ Daring” class ships to 
Hampton Roads, to represent Great Britain 
at the International Naval Review. 


Scientific Developments in 1957 


By SIR. ALEXANDER FLECK 


Upon his installation as president of the British Association for the Advancement 

of Science for 1958, Sir Alexander Fleck reviewed the scientific developments of 

1957. We reproduce his speech almost in full here, because engineers played a part 

in making nearly all the advances to which he referred. Finally, he referred to steps 

the Council of the Association is taking to set up area committees and to gather 

together panels of speakers able to “* put across” science to general audiences and 
to young people. 


THE INTERNATIONAL GEOPHYSICAL YEAR 
HE year 1957 is strongly associated in 
the minds of many followers of science 

with the beginning of the International Geo- 
physical Year, and it is therefore appropriate 
that I should refer in my opening remarks 
to the geophysical events which have taken 
place during the last year. 

The advancement of technology has prob- 
ably never been so clearly demonstrated to 
the whole world as when the first artificial 
earth satellite was successfully launched 
from Russian soil early in October. The 
appearance of something which could be 
described as a “* new moon ”’ was a technical 
achievement which those on this earth, with 
almost negligible claims to literacy, could 
appreciate, and which captured the imagina- 
tion of the British public to a remarkable 
extent. 

This event, closely followed by the launch- 
ing of “ Sputnik II,” dominates the I.G.Y., 


and is the first experiment of a type which 
will undoubtedly add to man’s knowledge 
of space much that our atmosphere has 
prevented us from discovering before. It 
should not, however, detract from the other 
advances which have been made in the study 
of conditions beyond the outer confines of 
the atmosphere. Some of these events can 
at present only be assessed as technical 
achievements — the American - manned 
balloon which reached a height of 20 miles ; 
the rocket which soared to some 4000 miles! : 
the aluminium pellets,? some of which are 
surmised to have been consumed by the 
sun. So wide is the concept of these explora- 
tions that it will be some time before their 
results can be properly appraised from a 
scientific point of view. Already, however, 
some of the more far-fetched, but neverthe- 
less fundamental implications of these experi- 
ments are being discussed, for we find eminent 
students of relativity theory debating in the 
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pages of Nature* how quickly potential 
passengers in rocket flights are likely to age 
during their journeys into space. 

There is one science in which the British 
contribution to the I.G.Y. has been of para- 
mount importance during 1957, and that is 
radio-astronomy. At Jodrell Bank, Professor 
Lovell has been obtaining the first results 
from the largest steerable pencil-beam type 
of radio-telescope in the world ; its adapt- 
ability was demonstrated by the way in which 
it was improvised to detect echoes from the 
Russian satellites, which it very successfully 
tracked. Recently it has been trained on 
more distant sources, and its use will 
undoubtedly add much to our knowledge of 
interstellar gas,* radio-stars and solar flares. 
In this connection, a special tribute is due to 
the sun, whose contribution to the I1.G.Y. 
has been a great output of sunspot activity. 

The other notable British achievement in 
radio-astronomical research has been the 
construction of the new interferometers® at 
Cambridge. One of these instruments is 
intended primarily for the study of radio- 
stars and another will be used to investigate 
continuous radiation from our Galaxy. By 
these techniques, Mr. Ryle* hopes to pene- 
trate further into the outer reaches of the 
Universe than ever before, and thus to throw 
more light on one of the central controversies 
of cosmology, whether we live in an “ evolu- 
tionary ” or “* steady-state ”’ Universe. 

Against these highlights there is a story 
of concerted effort in almost every country 
to find out more about the earth and the sun. 

In his Presidential Address to the Associa- 
tion in 1951, H.R.H, The Duke of Edinburgh 
referred to the development of team work 
which had contributed so much to science 
during the previous 100 years ; seldom has 
this been so well epitomised as in the geo- 
physical research of 1957. Oceanographers, 
polar explorers, glaciologists, meteorologists, 
nuclear physicists, seismologists, astronomers 
are all combining their contributions to the 
structure of our knowledge ; but we shall 
not be able to see their work as a whole 
until 1957 is further behind us, and the 
meaning of their results has been thoroughly 
comprehended. 


NUCLEAR AND THEORETICAL PHYSICS 


It is probably in the field of nuclear and 
theoretical physics that the next most signifi- 
cant advances have been made. The award 
of the Nobel Prize for Physics to Yang and 
Lee has called public attention to the law 
of conservation of parity, the universality of 
which was disproved early last year at the 
National Bureau of Standards’ in Washington 
and at Columbia University. Parity is con- 
cerned with the kinematics of groups of 
fundamental particles, and its conservation 
in nuclear transformations was assumed 
until rather more than a year ago. I merely 
point to the importance of constantly ques- 
tioning the validity of our beliefs concerning 
natural phenomena, even when they have 
sufficient respectability to be called ‘* laws.” 
However, I must tread very delicately over 
these and similar provinces of the specialist. 

The discovery of the 102nd element, 
nobelium, is another announcement made 
during 1957.8 It is the first man-made 
element to be discovered in Europe, and it 
provides another instance of international 
team work in scientific research, for British, 
Swedish and American® scientists all par- 
ticipated. 

The method of preparation was to bombard 
curium-244 with nuclei of carbon-13, which 
were accelerated in the 225cm cyclotron in 
Stockholm. Since the half-life of the resulting 
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isotope was only about ten minutes, con- 
siderable ingenuity was required to identify 
it. Those of us who are chemists will be 
particularly interested in the properties of 
any more new elements that are discovered, 
for we may soon find ourselves exploring a 
new period in the Periodic Table. 

Several significant events have occurred 
in this country during 1957 which relate to 
the production of energy. The Harwell 
nuclear reactors known as “ Pluto” and 
“Neptune ”’ have both!® been started up, 
and we can expect that the latter will provide 
much valuable information about the design 
of reactors for marine propulsion ; the need 
for careful design has been only too strongly 
underlined by the Windscale accident. 

Of more far-reaching significance, how- 
ever, is the brief announcement that Dr. 
Thonemann’s team at Harwell have appa- 
rently succeeded in conducting a controlled 
thermonuclear fusion in their quartz torus, 
known as “ Zeta” II."! This type of reaction 
provides the energy of a hydrogen bomb 
explosion, and of the sun, and if it can be 
made self-sustaining in the laboratory it is 
likely to have a major effect on power produc- 
tion later in this century. The energy put 
into the Harwell apparatus was concentrated 
by electric and magnetic fields so as to pro- 
duce a temperature of the order of 5,000,000 
deg. Cent.,!* and it has been calculated that 
a ten- to twenty-fold increase would probably 
be required before nuclear fusion would be 
self-sustaining. As conducted, the experi- 
ment gave detectable quantities of neutrons, 
which are believed to have been formed as a 
result of the fusion of some of the deuterium 
atoms which the apparatus contained. This 
is a piece of pioneer work, the implications 
of which we can now only see darkly ; but 
in the lifetime of some of us we may see them 
face to face. 


CHEMISTRY 


In considering the production of energy, 
I should also mention the development of 
chemical rocket fuels. Here the requirement 
is a stable material which will burn evenly 
to provide a large amount of energy per unit 
volume or weight. Of course, the military 
implications of advances in this field make 
them more the subject of speculation than 
of informed comment, but it has been 
announced that plants are being constructed 
in the U.S. to produce boron compounds for 
this purpose. The boron hydrides,'* which, 
with fluorine, fulfil the requirements of a 
rocket fuel, are thus gaining importance for 
reasons other than their enigmatic chemical 
structure, in which the boron atoms appear 
to be tetravalent instead of trivalent. It is 
a matter for conjecture whether the Sputnik 
rockets were powered by a fuel of this sort. 

Before leaving the field of inorganic 
chemistry, I ought to allude to the production 
of synthetic diamonds by General Electric 
in America. Whilst previous claims to have 
synthesised diamonds have been made, no 
large industrial undertaking has so success- 
fully devoted research to the project, nor 
has the development of a commercial process 
become so far advanced as in 1957. For 
strategic reasons the U.S. Government has 
suppressed the details of the process as con- 
tained in the covering patent, but it is at least 
evident that very high pressures of over 
1,000,000 Ib per square inch are probably 
used in conjunction with temperatures of the 
order of 3000 deg. Cent."* The size of the 
resulting diamonds is small, yet some are 
large enough for industrial applications. 

In other fields of chemistry, developments 
during 1957 have been mainly concerned with 
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the continuation of long-term researches, and 
it would be inappropriate to single out par- 
ticular discoveries from each developing 
subject. One such research programme is 
the study of nucleotides, which is proceeding 
at Cambridge under the direction of Sir 
Alexander Todd. His work has this year 
been honourably recognised by the award 
to him of the Nobel Prize for Chemistry. 


CONCLUSION 


These are a few items on the line of active 
development and it will be interesting to see 
how they progress during 1958. The list 
is far from being exhaustive, but it is, | 
believe, enough to show that our science is 
very much alive and that it will continue to 
penetrate into the daily lives of our peoples. 

None of us, I feel, need any convincing 
that in the present setting the Association 
has one of its most important tasks in getting 
more and more people of these islands to 
realise the vital importance that science is 
to them. That is the broad task to which 
our council has once again affirmed its 
resolve and for which our support is required 
and, indeed, is demanded. 

I have very briefly sketched what to me is a 
wealth of exciting scientific achievement and 
thought, and I feel that, properly handled, 
such achievements can be made to compel 
the interest of the young people of Britain 
to the furtherance of the scientific ideal. 
To work for this end the Council of our 
Association is initiating two steps which will 
be integrated with each other and both 
should proceed simultaneously by methods 
which our secretarial organisation will in 
due course indicate. They will help to 
develop our inter-meeting activities. The 
two steps which are proposed are, first, Area 
Committees, and then a panel of speakers. 
Area Committees would seem to be essential 
for the whole country to make local arrange- 
ments for lectures, exhibitions, and so on. 
The effectiveness of such activities will very 
largely depend on the effectiveness of the 
Area Committees. And so I express the hope 
that keen members of the British Association 
will play an active part in running them. 
The second piece of organisation is the 
formation of a panel of lecturers. We think 
such a panel must be large—more than a 
hundred—and its essential characteristic is 
that its members should be able to put across 
science to general audiences and to young 
people. The gift of interpretation is not given 
in equal measure to all of us, but to those 
who have it in good measure, I appeal to 
join the panel and to play a part in the inter- 
pretation of new discoveries. Given some 
basic understanding, experience tells us that 
the capacity to speak in simple terms is an 
art that can be cultivated, and so judicious 
cultivation may well be like the quality of 
mercy, twice blessed—to those who give not 
less than to those who receive. I hope the 
Association will receive wholehearted support 
in this vital task. 
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Electrical Engineering in 1957 


No. Il—-{ Concluded from page 22, January 3) 


ODERN practice in large electrical 

drives with accurate speed control is 
well exemplified in the 8ft by 8ft high-speed 
wind tunnel at the Royal Aircraft Establish- 
ment, Bedford, which was opened last June 
by the Minister of Supply. 

This wind tunnel is designed to operate up 
to Mach 2-7, at pressures from 0-1 to 4 
atmospheres. It has a maximum diameter of 
47ft and measures 350ft between long centres 
and 60ft between short centres. Air is 
circulated in the tunnel circuit by an English 
Electric ten-stage axial compressor driven by 
a 68,000 h.p. a.c. motor which is backed by 
two 6000 h.p. d.c. motors for accurate speed 
control. Two 20MW gas-turbine alternator 
sets in an adjoining generating station provide 


and insert the dummy section in the tunnel. 
Pressure is then applied to the seals, the 
whole operation of changing the movable 
section being completed in twenty minutes. 
The casings of both sections of the com- 
pressor are split along the vertical centre-line 
and, after removal of the joint bolts, the two 
halves can be withdrawn on rails to expose the 
blading and bearings for maintenance. 

The compressor is driven by a composite 
main drive, which is illustrated opposite, and 
consists of an English Electric 68,000 h.p., 
11kV, 750 r.p.m. synchronous motor, and 
two existing series-connected d.c. motors, 
each 6000 h.p., 600 r.p.m., 750V. The d.c. 
motors are coupled to the 68,000 h.p. 
synchronous motor through a David Brown 





8ft by 8ft wind tunnel at Royal Aircraft Establishment, Bedford. The high-pressure section on the left 
is removable, being mounted on an electrically driven truck 


a variable-frequency supply for the a.c. 
motor. 

The compressor is designed to produce a 
maximum air flow of 50,000 cubic feet per 
second, or 102 tons per minute, at 750 r.p.m., 
absorbing 80,000 h.p.—a figure which can, 
ultimately, be raised to 100,000 h.p. It 
consists of a four-stage, fixed low-pressure 
section and a six-stage movable high-pressure 
section. The high-pressure section is 
mounted on a truck (as illustrated), so that 
it can be removed from the wind- 
tunnel section and replaced by a dummy 
section for certain aerodynamic conditions. 
To carry out this change, the pressure behind 
the hydraulically-operated moulded rubber 
casing seals at either end of the stator section 
is released and the dog-type coupling between 
the high-pressure and low-pressure shafts 
withdrawn towards the high-pressure end 
by a hydraulic motor. A 3 h.p. motor then 
operates through reduction gearing to remove 
the truck carrying the high-pressure section 





helical gearbox. Further shaft extensions 
from the gearbox provide drives to the main 
lubricating oil pumps and to a reference 
tacho-generator. Barring gear is fitted at the 
tail end of the drive and can be connected 
through a clutch to turn the complete drive 
at the very low speed of one-tenth r.p.m. dur- 
ing the cooling period after shut-down and to 
facilitate operation of the h.p./l.p. compressor 
coupling. A Ward-Leonard motor-generator 
set feeds the two d.c. motors. It consists of 
two existing d.c. generators driven by an 
English Electric 14,000 h.p., 11kV, 600 r.p.m. 
reactor-started synchronous motor. 

The main drive is started up by evacuating 
the tunnel, running up to speed on the d.c. 
motors and synchronising the 68,000 h.p. 
motor to either the 50 c/s supply from the 
national grid or the variable-frequency supply 
from the gas turbine alternators. With the 
tunnel evacuated the two 6000 h.p. d.c. 
machines are able to reach 750 r.p.m. 
compressor speed. After synchronising the 
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motor the tunnel is pressurised as required. 

There are three methods of driving the 
main compressor. First, by the two 6000 h.p. 
d.c. motors alone, with automatic or manual 
speed control. Secondly, by the two d.c. 
motors together with the 68,000 h.p. a.c. 
motor supplied at 50 c/s from the 
grid to give a constant speed drive at 750 
r.p.m. Thirdly, by the two d.c. motors 
together with the a.c. motor supplied from 
the gas-turbine alternator sets, giving a 
variable frequency of from 10 to 50 c/s 
and, consequently, a speed range of 150 to 
750 r.p.m. Automatic or manual speed 
control is available. 

Automatic speed control is effected by an 
electronic system, with magnetic amplifiers 
for current-limit control, and is stated to be 
capable of maintaining the main drive speed 
to within -+-0-1 per cent of the set speed over 
the normal working range. The system can 
operate not only on the excitation of the 
d.c. generators in the Ward-Leonard system, 
but also on the fuel valves of the gas turbines 
driving the alternators, the two controls 
being co-ordinated to allow the gas turbines 
to follow up changes in load and speed. 


TRANSATLANTIC TELEPHONE CABLE 

In an era when most of the spectacular 
advances in telecommunications have been 
in the field of radio it is instructive to recall 
the success of the transatlantic telephone 
cable, which completed its first year of opera- 
tion on September 25, 1957. Before the 
cable was commissioned the telephone service 
was conducted by radio and the weekly 
average number of telephone calls was 530 
between London and Canada and 2320 
between London and the U.S.A. In the 
first six months of operation over the cable 
these averages had been increased to 1600 
and 6420 respectively. These figures do not 
exhaust the capacity of the cable, for they 
do not include the traffic carried by the seven 
“through” circuits, which are leased to 
Continental countries—Germany (two), 
France, Belgium, Holland, Switzerland and 
Denmark—and which last year carried 
130,000 calls directly to Canada or the U.S.A. 
In addition, there were about 2500 broadcast 
transmissions over the cable. A number of 
telegraph channels were also provided. 

This increase in traffic is attributable 
mainly to the high quality and reliability of 
the cable service, which is immune from elec- 
trical storms and sunspot disturbances. 

The rapid economic growth of Canada 
Suggests a corresponding growth in trans- 
atlantic telecommunication traffic and the 
prospective needs were discussed last year at 
a meeting in Ottawa of representatives 
of the British and Canadian Governments, 
and Cable and Wireless, Ltd., and the 
Canadian Overseas Corporation. It was 
agreed in principle that a new submarine 
cable, incorporating recent technical improve- 
ments that would give it a larger carrying 
capacity than the existing cable, should be 
laid as quickly as possible between Canada 
and Great Britain. Accordingly, provisional 
plans were put in hand for a new telephone 
cable which was to be of advanced design, 
consisting of a single cable with two-way 
repeaters, to provide sixty telephone circuits. 

Later, the American Telephone and Tele- 
graph Company announced details of its 
scheme for the laying of a transatlantic 
cable between America and France. The 
scheme involves about 5000 miles of cable. 
Over 2200 miles of this cable will be made by 
Submarine Cables, Ltd., which is owned 
jointly by Siemens Ediswan, Ltd., and the 
Telegraph Construction and Maintenance 
Company, Ltd., and the rest will be shared 
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The main drive for the compressor in the 8ft by 8ft wind tunnel consists of an English Electric 68,000 h.p. 
synchronous motor and two 6000 h.p. d.c. motors 


between Cables de Lyon, in France ; Felten 
and Guilleaume, Carlswerk, A.G., in 
Germany, and Simplex Wire and Cable, in 
U.S.A. The deep-sea amplifiers will be made 
by Western Electric Company, in U.S.A. 
Amplifiers in the single cable across New- 
foundland will be made by Standard Tele- 
phones and Cables, Ltd., at North Woolwich, 
England. Laying of the cable is to be done 
by the ** Monarch ”’ and the “ Ocean Layer ” 
in the summer of 1959. The link is scheduled 
for service in late 1959. It will provide thirty- 
six voice circuits at the U.S. end, with thirteen 
terminating in Paris, thirteen in Frankfurt, 
and ten in other European countries, to 
supplement the existing facilities, which con- 
sist of nine radio circuits and one cable 
circuit between France and the United States 
and twelve radio and two cable circuits 
between Germany and the U.S. 

As in the case of the first project, the second 
will involve two cables of the same kind for 
the main crossing, one for each direction of 
transmission. This part of the system will 
again provide thirty-six telephone circuits 
and will be equipped with flexible one-way 
repeaters supplied by the Bell Telephone 
Laboratories of New York. The single cable 
for the Newfoundland-Nova Scotia link 
will use British Post Office rigid repeaters 
designed for sixty two-way circuit operation. 
The internal units, manufactured by Standard 
Telephone and Cables, Ltd., will be accom- 
modated in steel casings supplied by Sub- 
marine Cables, Ltd 

In its general design the cable resembles 
the first transatlantic cable. The inner core 
consists of polythene extruded over a central 
copper conductor composed of a 0-13lin 
wire surrounded by three tapes 0-0145in 
thick. Over this core, which is 0-62in dia- 
meter, is applied the outer conductor consist- 
ing of a layer of six copper tapes applied 
with a long lay and held in position by a 
copper binder tape and a protective fabric 
tape, both applied with a short lay. 

The jute serving, galvanised steel armour 
wires and‘the outer protective serving depend 
on the depth and sea bed conditions in the 


locality of laying. For the deep-sea cable, 
a layer of twenty-four high-tensile steel 
armour wires, each 0-086in diameter, is 
used, each wire being separately protected 
from corrosion by a coating of compound 
and an impregnated fabric tape before the 
wires are applied to the cable. The overall 
diameter of the deep-sea portion of the cable 
is 1-2in, with a weight of 3-1 tons per nautical 
mile in air and 1-9 tons per nautical mile. in 
water. The depth of water over practically 
the whole of the Newfoundland—Nova Scotia 
section and for a considerable distance out 
from each of the terminal points of the main 
crossing is relatively shallow and this necessi- 
tates much heavier protection. Over 600 
nautical miles of cable heavily armoured 
with twelve steel wires, each 0-30in diameter, 
is to be provided by Submarine Cables, Ltd. 
This cable has a diameter of 2-7in and 
weighs 26 tons per nautical mile in air. 

As with the earlier transatlantic cable, 
great precision of manufacture and measure- 
ment is required. One consideration, for 
example, is that the attenuation of 2200 
nautical miles of cable is approximately 1000 
and 3600 decibels at the lower and higher 
ends respectively of the transmitted frequency 
band. But the transmission level at any 
frequency must be maintained so as to avoid 
overloading repeaters at high levels or 
running into interference at low levels. Con- 
sequently, the variation of attenuation with 
frequency must be accurately equalised at 
each repeater. Moreover, prediction of 
temperature and pressure at sea bed condi- 
tions is required, as the cable characteristics 
depend appreciably on both these variables. 
Another consideration is that the deep-sea 
repeaters do not include matching units, 
which means that their gain would be affected 
by irregularities of cable impedance due to 
reflections. Hence, manufacture must be 
stringently controlled to obtain as uniform 
a cable as possible. 


AUTOMATIC TELEPHONY 


While the  inter-Continental telephone 
service has been greatly improved by the 
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commissioning of the transatlantic cable, 
the internal (or national) telephone systems 
are likely to benefit in the not-too-distant 
future by the introduction of automatic 
trunk telephony. The preliminary stage 
in this process has been reached in this 
country with the development of a new 
system of routing whereby exchanges will 
be grouped and all exchanges in any group 
will have the same charges. This simplifica- 
tion prepares the way for subsequent auto- 
mation of the trunk service, with con- 
sequent economies in operation and adminis- 
tration. 

The new method of routing is effected by 
equipment known as “ GRACE” (Group 
Routing and Charging Equipment). In 
setting up a call this group routing and 
charging equipment does automatically what 
the trunk operator now does manually. 
In sequence it notes the number dialled by 
the caller, decides the correct route and 
charge rate, selects a route to the required 
exchange and, when the called subscriber 
answers, it records the charge on the caller’s 
meter at the exchange. The equipment is 
in three main parts—call chargers, registers 
and translators. To make an automatic 
trunk call the caller dials the national num- 
ber of the subscriber concerned. The first 
digit of all national numbers is “0” and 
when it is received by the exchange equip- 
ment it causes the call to be connected to 
a call charger. Then the call charger asso- 
ciates itself with a register which receives 
and stores the remaining digits, thus memoris- 
ing this information during the setting up 
of the call. The first one, two or three 
digits received by the register identify the 
distant group. It is the function of the 
translator to inspect these digits and thereby 
deduce the route and the charge rate for the 
call. The translator is the “ brain” of the 
system and it has a permanent memory 
which gives details of the routes and charge 
rates for calls from the originating exchange 
to all other groups in the country. 

When the translator has examined the 
digits passed to it from the register, it identi- 
fies the exchange code, selects the appropriate 
route and charge rate for the call and then 
passes this information back to the register 
in the form of a charging rate digit and from 
one to five routing digits. To avoid the need 
for storage capacity in the register for all 
the digits simultaneously, the system provides 
that the digits should be passed to the regis- 
ter singly, as required. The register uses 
each digit to further the setting up of the 
call and then demands another specific 
digit from the translator. Any register 
needs more time to use a digit than the trans- 
lator needs to supply it; the translator is, 
therefore, freed between successive demands 
so that it can be used by any other register 
needing its services. 

The first digit returned from the translator 
to the register is used to select the correct 
charging rate in the call charger; subsequent 
digits are caused to operate switches in the 
Originating and distant exchanges to com- 
plete the connection. Having completed 
the connection the register is released and 
made available for use with other call 
chargers in setting up further calls. Through- 
out the call the charger remains connected, 
and, when the called subscriber answers, 
it levies the charge by operating the caller’s 
exchange meter at time intervals which 
depend on the distance between the groups. 

Two forms of “ GRACE ” equipment are 
being developed; one uses conveiitional 
electromechanical components such as uni- 
selectors and relays, while the other uses 
electronic techniques. The electronic version 
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is being used in the first installation, at 
Bristol, where the equipment will consist, 
initially, of sixty-six registers and three 
translators (two cf which will normally be 
in service, the third being a standby). It 
is designed to handle 6000 calls per hour, 
and to establish connection in each case 
within a few seconds of completion of 
dialling. “GRACE” has been devised by 
the British Post Office who developed the 
initial installation at Bristol in collaboration 
with The General Electric Company, Ltd., 
Magnet House, Kingsway, London W.C.2. 
The system was described in greater detail 
in our issue of November 22, 1957, page 
758. 

Another development of this kind is 
illustrated here. Our picture shows a rack 
of electronic equipment and the associated 
magnetic drum storage which now controls 
the internal telephone system throughout 
the research organisation of B.T.R., Ltd., 





Part of the telephone exchange controlling the internal 

telephone system of the B.T.R., Ltd., research organisa- 

tion at Taplow Court. An electronic rack and magnetic 
drum memory system can be seen here 


(an associate of the Automatic Telephone 
and Electric Company, Ltd.) at Taplow 
Court, Taplow, Bucks. 


B.B.C. TELEVISION’S COMING OF AGE 


In one-way, as distinct from two-way, 
communication, the year 1957 was memorable 
as marking the twenty-first anniversary of 
the first B.B.C. regular television programme. 
The history of this television service—begin- 
ning at Alexandra Palace and then extending 
its coverage, with five high-power transmit- 
ters, six medium-power and as many per- 
manent low-power transmitters to serve 
98 per cent of the population—is too recent 
and too well known to call for comment here. 
The prospect is at least as interesting as 
retrospect, and the most significant of 
current developments is that concerned with 
experimental transmissions in the u.hf. 
bands, for it is to these frequencies, known 
as bands IV and V, that one must look in the 
quest for more “ elbow room ” in the already 
congested ether. 

Accordingly, the B.B.C. has, for some time, 
been studying these bands, which were 
allocated to television at the International 
Radio Conference at Atlantic City in 1947, 
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but which have not so far been used for 
television broadcasting in Great Britain. 
After some earlier laboratory work the B.B.C. 
began its first series of u.h.f. propagation 
measurements in 1955. The aim was to 
study propagation on frequencies between 
470 and 960 Mc/s over distances typical 
of a normal service area and over longer 
distances to help in the assessment of co- 
channel interference. For the first tests, over 
the longer distances, use was made of Mullard 
transmitters modulated by square waves. 
These transmissions are still in progress. 

In 1956 the long-distance measurements 
were followed by a series of tests to evaluate 
propagation conditions in a typical service 
area, using a transmitter at the Crystal Palace 
at 495 Mc/s, working into a Yagi aerial and 
radiating a peak power of IkW over a fairly 
narrow beam when modulated with square 
waves ; for some of these tests pulse modu- 
lation was used. The experimental work has 
now been completed and the resulting infor- 
mation about field strength contours and 
shadow and echo effects is being studied. 

Further information was, however, required 
before it was possible to decide the best way 
of using band IV and V for television broad- 
casting. To collect this information, the 
B.B.C. has started a more elaborate series of 
experiments, using a high-power transmitter 
and radiating full television signals initially 
on 405 and later on 625 lines (C.C.I.R. 
standards), as described in our issue of 
November 29, 1957, page 797. For these 
tests, which have been planned by the B.B.C. 
in conjunction with the Television Advisory 
Committee and the British radio industry, 
the B.B.C. has installed at the Crystal Palace 
a 10kW peak-white u.h.f. vision transmitter 
and a 24kW carrier power sound transmitter, 
manufactured by E.M.I. Electronics, Ltd. 
The vision frequency is 654-25 Mc/s, but 
the transmitter can be operated at any 
frequency in the range 470 to 960 Mc/s. 
The equipment is low-power modulated on 
both sound and vision channels and employs 
“Eimac 3KSOO00LF”’ klystrons in both 
audio and video final stages. These klystrons 
use three external cavity resonators and 
operate as linear amplifiers with a power gain 
of approximately 100. They are driven by a 
modulated amplifier stage operating with a 
cathode-modulated circuit. In this instal- 
lation the sound and vision transmitters are 
installed side by side in a single bay. 

The output of the transmitters is combined 
in a filter-bridge circuit constructed in rect- 
angular section waveguide. The combined 
output is then conveyed to the aerial by an 
elliptical (12in by 6in) waveguide, made of 
99-5 per cent aluminium in 12ft lengths. 
At the top of the television mast the wave- 
guide is transformed into a Sin concentric 
feeder to take power to the four driving 
points of the helical aerial, the pole supporting 
the aerial being arranged to form the outer 
of the concentric feeder. 

The helical aerial is made of 4in diameter 
copper rod and comprises four bays mounted 
one above the other on the same vertical 
axis, each having a linear height of five wave- 
lengths. Each bay is fed at the centre, 
the helix being wound from the centre point 
of the bay in opposing directions to cancel the 
vertical component of radiation. In the 
four bays there is a total of forty-eight turns, 
each turn being approximately two wave- 
lengths long. The aerial is mounted at the 
summit of the Crystal Palace tower, the 
centre line of the aerial being 691ft above the 
ground. The aerial has a power gain of 20, 
and after allowing for losses in the feeder and 
waveguide system, the effective radiated 
power of the vision signal is of the order of 
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125kW peak-white in the horizontal plane. 
Provision is made for de-icing the aerial by 
electrical heating. 

At Crystal Palace, the band V transmitter 
is in operation for several hours a day radiat- 
ing pictures on the 405-line standard. The 
pictures are the same as those radiated by 
the band I transmitter installed in the same 
building. Later on, pictures on 625 lines 
will be produced at Lime Grove from flying 
spot teleciné equipment supplied by Cinema- 
Television, Ltd., and will be sent over a 
specially equipped coaxial cable to the 
Crystal Palace. 


PARTICLE ACCELERATORS 


An interesting tandem particle accelerator 
is being designed and made by Metropolitan- 
Vickers Electrical Company, Ltd., Trafford 
Park, Manchester, in collaboration with the 
U.K. Atomic Energy Authority. This 
accelerator is to be used at the Atomic Energy 
Research Establishment, Harwell, and the 
Atomic Weapons Research Establishment, 
Aldermaston. It will help research into the 
nuclear properties of uranium and similar 
elements, and will enable energetic neutrons 
to be produced for other nuclear work. 

The tandem accelerator is a development 
of the familiar Van de Graaff mathine, but 
differs from it in that acceleration is achieved 
in two stages. First, negative hydrogen ions 
are accelerated from earth potential to an 
energy of 6MeV. They are then fired into a 
“stripper,” which removes the electrons 
from the outer shells of the atom and leaves 
the ions still moving in a forward direction 
with a net positive charge but with energy 
almost unchanged. 

The second stage of acceleration is achieved 
by bringing the positive ions back to earth 
potential, so that the total energy communi- 
cated to the ions is 12MeV. In this way, ions 
are accelerated to an energy twice as great 
as could be achieved in a single stage, whilst 
the insulation problems are exactly the same 
as in a single-stage machine for 6MeV. 
Generally, negative ions are more difficult 
to form than positive ions, and therefore 
the beam current in a tandem machine is 
smaller than in a single-stage machine, but 
this disadvantage is insignificant compared 
with the saving in insulation. 

Considerable engineering problems are 
involved in the design and construction of a 
tandem generator of this kind. The generator 
is housed inside a pressure vessel 45ft high 
and 9ft in diameter, which contains an 
insulating belt mounted on pulleys some 
16ft apart. The belt moves at 3000ft per 
minute, and electric charge sprayed on to its 
lower end is carried to the central terminal, 
where the charge is collected. The charge 
leaks back to earth through two potential 
divider chains, one going to the lower and 
one to the upper end of the vertical column. 
To reduce the danger of voltage breakdown, 
the spaces between the central terminal and 
the upper and lower ends of the column are 
each subdivided by 150 equipotential plates, 
connected to the potential divider chains at 
the appropriate tapping points. The accel- 
erator tube is housed inside the “ stack ” of 
equipotential plates and passes right through 
the ends of the pressure vessel. The tube is 
subdivided by conducting rings, each con- 
nected to its corresponding equipotential 
plate, the aim being to limit the voltage 
across any one section of tube to 40kV. 

Negative ions are formed in a high-fre- 
quency gas discharge and are withdrawn 
from the discharge by preliminary accelerat- 
ing electrodes, which are designed to produce 
a focused beam of circular cross section and 
to fire this beam down the centre of the main 
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(Left) CVA Kearney and Trecker ‘‘2CES”’ vertical milling machine equipped with E.M.L. electronic control in two dimensions. 
linear or rotary machining, the latter by means of a detachable rotary table. 
equipment at the Manvers coal preparation plant at Wath-on-Dearne, to aid plant control. 


either 


accelerating tube. Electrons are stripped 
from the negative ions by passing them 
through an extremely thin foil inside the 
central terminal. On emerging at the lower 
end of the accelerator tube the beam traverses 
a magnetic field adjusted to deflect the 
ions through a right angle and bring the 
beam to a focus on the particular target under 
investigation. 

Operation of a high-voltage electrostatic 
generator necessitates “ pressurising”’ the 
vessel containing the accelerating electrodes. 
In this case the gas pressure is 250 1b per 
square inch, and the weight of gas in the 
main pressure vessel is about 2 tons. 

In this accelerator the ions may move 
distances of about 120ft before reaching 
their target, and the target area must not 
exceed a few millimetres in diameter. It is 
necessary, therefore, to maintain a very high 
vacuum throughout the entire ion path and 
accurately to control all the accelerating and 
deflecting fields. The accelerator tube is 
pumped at the top and bottom and, via a 
by-pass tube at the centre, by I14in mercury 
diffusion pumps with large dry-ice traps and 
liquid air traps in series. The accelerating, 
focusing and deflecting fields are controlled 
by electronic stabilisers to an accuracy of a 
few parts in 100,000. 

The higher energies available from the 
new particle accelerators will permit the 
study of nuclear reactions produced by the 
bombardment of uranium and the transuranic 
elements, and a considerable advance in 
knowledge of the nuclear properties of these 
elements may be expected to result. By 
bombarding suitable light-element targets 
with beams of protons and deuterons, it will 
be possible to produce neutrons of control- 
lable energy in the range up to 30MeV, and 
to study their interaction with other nuclei. 

A 5MeV linear accelerator made by 
Mullard, Ltd., and installed at a Ministry 
of Supply establishment is believed to be 
the first of its kind to be designed specifically 
for industrial radiography. It is stated to 
give a radiograph of optimum definition, 
of a steel specimen 9in or 10in thick, with 
a 30 minute exposure. It has an output of 


500 réntgens per minute at Im, and the 
electron beam has a diameter of only 2mm 
when it strikes the target to produce the 
X-rays. The complete equipment is mounted 
on overhead rails and the transverse and 
longitudinal movements enable it to be 
brought within working range of anything 





to be radiographed on the shop floor. The 
whole equipment can be raised or lowered 
8ft ; the accelerator can be turned laterally 
through 180 deg., and it can be tilted in any 
direction from the horizontal to vertically 


downwards. Finally, the X-ray head can 
be rotated. 
INDUSTRIAL APPLICATIONS OF ELECTRONICS 


Of the many industrial applications of 
electronics we illustrate two on this page. 
The first is a CVA Kearney and Trecker 
2CES vertical milling machine which has 
been specially adapted for electronic control 
in two dimensions by the E.M.I. system. 
It has facilities for either linear or rotary 
machining ; that is, the electronic control 
can be applied to the longitudinal traverse 
and either to the cross traverse or the rotary 
table, working with polar or cartesian 
co-ordinates, as required. 

In the E.M.I. system of numerical or 
positional control design data are prepared 
in the form of a table of dimensions 
at a series of specific points in the part to 
be machined. These data are encoded on 
punched paper tape and are presented to 
the control unit, which first deduces the 
movements that should be made by the 
cutting tool and work table to produce 
the correct profile, and secondly, passes 
appropriate instructions to the servo controls 
of the machine. 

The control unit incorporates a parabolic 
interpolator which enables it to deduce, 
from a relatively small number of “ marker ” 
points in the table of dimensions, a large 
number of other points lying on a smooth 
curve through the “ markers.”” No separate 
computer is therefore required. Provision 
can be made for cutter radius compensation, 
so that re-sharpened cutters can be used 
without the need for a new tape. As position 
control is incorporated, each dimension is 
measured separately from the same datum 
point, thus eliminating accumulative errors. 
Further, provision can also be made for the 
cutter to be set manually at a datum point 
which can be moved to suit the position 
of the job on the work table. 

To exploit the precision afforded by the 
E.M.I. electronic control system, the machine 
tool must be specially rigid and accurate. 
While it is normal milling practice to clamp 
either the saddle or table during a cut, both 
must be free to slide under electronic con- 
trol—a requirement which demands special 


It provides facilities for 
(Right) The National Coal Board is using Marconi industrial television 
On this monitor set the duty engineer can observe belt working 
and loading conditions on the coal input conveyor system 


accuracy of the slides to prevent vibration, 

The machine illustrated has manual rise 
and fall to the knee, and has been modified 
with special leadscrews and nuts, both 
hardened and ground to very close limits, 
fitted to the saddle and table ; recirculating 
ball leadscrews are fitted with two sets of 
nuts backlash-loaded against each other. 
Hardened and ground precision gears are 
used in the servo motor drives to the saddle 
and table, and to their respective position- 
identifying analogue units, with a special 
backlash eliminating device in the gear 
trains transmitting power to the saddle and 
table, so ensuring accurate and consistent 
relative alignment of each machine movement. 
Lubrication to the spindle drive gears and 
bearings is from a standard spray system 
built into the column. In addition, the 
drive and position units and special lead- 
screws are lubricated by oil mist, a reliable 
air supply of 75lb per square inch being 
required for this purpose. Full coolant 
facilities are provided. The longitudinal 
table movement and the transverse saddle 
movement are designed to position to within 
+-0-O00lin of the true position as instructed 
by the tape when traversing in either direction. 
The special detachable 16in diameter rotary 
table has final drive through a precision 
worm and wheel. As the table will be pro- 
grammed to rotate in one direction only, 
the standard backlash-eliminating device 
did not have to be modified for this applica- 
tion. The rotary table will position to 
within +2 minutes of arc of the true position 
as instructed by the tape. 

The other illustration on this page shows 
the first industrial television equipment to 
be bought by the National Coal Board. 
It is installed, experimentally, as an aid to 
plant control at the Manvers coal preparation 
plant at Wath-on-Dearne, which processes 
the output of four collieries and is the 
largest of its kind in Great Britain. 

This closed circuit television installation, 
consisting of a Marconi industrial “* Vidicon ”’ 
camera, a control unit and a 14in monitor, 
is being used to observe the coal input 
conveyor system at a crossover point where 
several conveyor belts converge. On the 
monitor in the plant control room, 
illustrated here, the duty engineer can super- 
vise belt working and loading conditions ; 
any fouling of the belt or failure of the drive 
is at once apparent and the duty engineer 
can take remedial action without delay. 
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Shipbuilding and Marine Engineering 
in 1957 


No. Il—{ Continued from page 24, January 3) 


XPANSION of shipyards abroad has 

brought forward the suggestion that the 
number of berths should be increased in this 
country, but to do so would mean difficulty in 
manning at a time of full employment, and 
also a spreading out of the already inadequate 
steel supplies. Apart from the fact that this 
country already has many berths, some 
degree of caution is necessary, for shipbuilding 
may not always be so buoyant, so that invest- 
ment in increased building facilities may in 
effect be buying redundancy in the future. 
However, more shipyards abroad do mean 
potentially stronger competition, therefore 
the British industry must plan to keep building 
costs down by making full use of material, 
machines and labour. With regard to the 


Ships must be replaced after a fixed number 
of years and the rapid rise in cost is making it 
more and more difficult to find the necessary 
money out of taxed profits. The gravity 
of the situation is illustrated by our steadily 
decreasing share of the steadily increasing 
total of world tonnage. In this century our 
share has dropped from 50 per cent to 18 
per cent. This position puts a premium on 
competitive ability and constitutes a threat 
to the considerable invisible exports, amoun- 
ting to well over £200 million, earned by 
our shipping services which make a 
valuable contribution to the balance of 
payments. A further aggravation was the 
effect of flag discrimination, but of more 
importance was the fact that about 10 per 





The cargo liner ** Egori’’ has a length between perpendiculars of 465ft by 64ft beam by 36ft in depth, 
and was built and engined by Scotts’ Shipbuilding and Engineering Company, Ltd., for Elder Dempster Lines, 
Ltd. A deadweight of 10,541 tons is carried on 27ft 9in draught, and there are six holds served by one 50-ton, 


eight 10-ton, ten 5-ton and two 3-ton derricks. 


Electric power is supplied by four 180kW diesel-driven gener- 


ators and propulsion is by a Scott-Doxford turbo-charged oil engine having six cylinders of 670mm dia- 
meter by 2320mm combined stroke, and a rated output of 8000 b.h.p. at 116 r.p.m. 


use of material perhaps a greater degree of 
standardisation, especially on tankers, might 
help, but both the latter factors are largely 
dependent upon the trades unions adopting 
a realistic attitude towards new techniques 
in ship construction. The demand for a forty- 
hour week does not appear to be in accord 
with present requirements of the industry, 
or to reveal any awareness of the need to 
maintain our competitive strength rather 
than run the risk of pricing ourselves out 
of the market. When all the working days 
lost through disputes, the hours wasted in 
discussions, and the time lost through 
clocking-in late and knocking-off early are 
considered shorter hours hardly seem to be 
the answer. Labour may demand a shorter 
working week and it may even be established 
through the recommendation of a court of 
inquiry, but in the final event the wages 
structure is supported by production, in con- 
trast with the nationalised industries which 
have treasury support. 

In 1957 the problems to be solved by 
shipowners continued to be taxation, high 
cost of replacement, flag discrimination, 
flags of convenience, subsidised air com- 
petition and the effects of internal inflation, 
all in the face of keen world competition. 
None were solved; the penal level of taxation 
remained although it is difficult to understand 
how that part of the profits set aside for new 
building cannot be relieved of taxation. 


cent of the worlds’ tonnage was operating 
under tax-free flags of convenience. The 
increase in the investment allowance gave 
some measure of relief to shipowners, but 
was not a cure, and to combat the danger 
Viscount Simon, the President of the Chamber 
of Shipping, put forward the idea of forming 
a group of nations in which none would 
allow their ships to be registered in any 
country outside the group. 

Shipowners, notably Sir Donald Anderson, 
while recognising that air transport was a 
valuable supplement to sea_ transport, 
could see no reason why state-owned air 
travel should be heavily subsidised with 
taxpayers’ money, the taxpayers including 
the shipping companies. After all, the ship 
remains the cheapest form of transport 
and is absolutely essential to the economy 
of the country. 


RESEARCH AND DEVELOPMENT 


Towards the end of last year ship- 
building research was brought into public 
discussion when the Annual Report of 
the Advisory Council on Scientific Policy 
adversely compared the effort put forward 
by the industry with that of other countries 
and other major British industries. Reaction 
to the opinion expressed by the report was 
not slow, a forthright rebuttal of such 
criticism was made in a statement from 
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Mr. J. A. Milne, the President of the Ship- 
building Conference. He wondered about 
the source of the information available to 
the council, since the shipbuilding industry 
was not approached, and deplored it making 
pronouncements before so doing. Mr. 
Milne drew attention to the industry’s long 
record of scientific achievement and pointed 
out that it had two research organisations, 
namely, the British Shipbuilding Research 
Association and Pametrada, both founded 
in 1944, well in advance of other coun- 
tries where similar organisations have been 
Set up since. In addition to the work of 
B.S.R.A., individual firms undertake research 
and three have ship model testing tanks, 
while the volume of research is reflected in 
the transactions of the four principal tech- 
nical societies. With regard to other British 
industries, Mr. Milne’s statement recalled 
that each ship is tailor made, so that ship 
research is directed to improvement rather 
than the evolution of new designs, and also 
that Government contracts often financed 
research in many industries but not ship- 
building. To the volume of the industry’s 
own efforts must be added the relevant sec- 
tions of Admiralty research and also the 
work of Lloyd’s Register of Shipping in order 
to make a correct assessment. 

This statement by the Advisory Council 
was also the subject of some remarks by 
Viscount Simon, who said that, since con- 
ditions at sea could not be reproduced 
artificially, the basic investigation of ship 
and marine engine problems did not lend 
itself to pilot plant scale. Furthermore, he 
pointed out, many developments did not 
appear in the research account but were 
included in the cost of the ship and reflected 
in the maintenance charges. Referring to the 
question of the relative amounts spent on 
research, he thought that if the advances made 
by shipbuilding research have been achieved 
at less cost than that incurred by other 
industries, then the matter was one for 
congratulation. 

The foregoing remarks are evidence of the 
general awareness of shipowners of the value 
of research and their response to new ideas. 
Under the leadership of Dr. S. L. Smith, 
the B.S.R.A. indicated that it was aware of 
the value of co-operation of the shipowners 
in matters of research: a development 
during the year, which bore witness to this, 
was the inauguration of a scheme whereby a 
new category of associate was instituted, to 
which British shipowners were to be admitted 
as members, an opportunity of which many 
owners have already availed themselves. The 
position, in brief, was that both shipbuilder 
and shipowner were fully cognisant of the 
significance of the leading part to be played 
by scientific research in the improvement in 
the design and performance of ships. Thus, 
it is recognised that technical advances in 
ship construction and marine engine building, 
allied with efficient ship operations, were 
essential in maintaining Britain’s lead in 
maritime affairs. 

During the year the question of nuclear 
propulsion has remained well in the forefront 
as a means of powering merchant ships. 
The Admiralty also has a vital interest in 
this matter and has set up a committee, under 
the chairmanship of the Civil Lord, Mr. 
Galbraith, to inquire into and assess pos- 
sibilities. It is understood that, in addition 
to interested Government departments and 
the Atomic Energy Authority, both ship- 
builders and shipowners will be represented, 
but at present the composition of the com- 
mittee has not been announced. Nor has 
there been any public statement about its 
work by Mr. Galbraith, except in reply to a 
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question in the House of Commons, when 
he stated that a number of schemes were 
under immediate consideration but that no 
recommendation could be made at present, 
and that “It follows that no decision has 
been made in the building of the first ship.” 

As is well known, and was mentioned in this 
review last year, B.S.R.A. has a team at 
Harwell which is studying both the technical 
and economic problems of nuclear propulsion 
on behalf of the shipbuilding industry. Some 
of the results of the team’s activities were 
given in a paper entitled ** Nuclear Power for 
the Propulsion of Merchant Ships,”’ which 
was presented by S. L. Smith, D.Sc. (Eng.), 
and J. E. Richards, B.Sc. (Eng.), Ph.D., on 
the occasion of the centenary meetings of the 
Institution of Engineers and Shipbuilders in 
Scotland. The paper, an abstract of which 
appeared in THE ENGINEER of July 12, 
emphasised the importance of the question 
of the safety of a marine installation, and also 
examined the economics of nuclear power as 
applied to a tanker of 47,000 tons deadweight. 
An extension of the study to include a 
100,000 tons deadweight oil tanker did not 
reveal any great saving in transport costs. 
Unless natural uranium-fuelled reactors 
proved acceptable or enriched fuel was 
available at the right price, then the authors 
thought that the application of nuclear power 
to merchant ships was some years distant. 
However, it was realised that technical 
advances would reduce the cost of nuclear 
power, while power obtained from coal and 
oil would increase in cost. 

Experimental work at both full scale and 
model size was continued throughout the 
year on several problems concerning ship 
structure, and this was paralleled by theoretical 
approaches. At the St. Albans tank of 
Vickers-Armstrongs, Ltd., tests were carried 
out with the object of determining the maxi- 
mum bending moment set up by waves, 
which were created by the new wave maker 
recently installed in the tank, using an 
articulated model fitted with strain gauges. 
A description of the wave maker and a note 
about the model appeared in an article 
describing the tank, which was published 
in our issue of January 25, 1957. The 
test series consisted of running a model in 
the tank in waves which varied in both 
length and height. 

A complementary programme of static 
bending tests has been carried out on actual 
ships, and supplementary to this there was 
put in operation, as opportunity offered, 
a programme for measuring the strains 
actually experienced by ships in service at 
sea. Considerable importance is attached 
to this work, for which autographic recording 
and statistical strain gauges, designed by 
B.S.R.A., were installed on a number of 
vessels. The results proved to be of con- 
siderable interest and two reports based on 
the work were issued during the year. The 
first gave information to assist in the practical 
calculation of ship bending moments, while 
the second dealt with the effect of wave 
form and length on bending moments. 

At Glengarnock, both the testing machines 
were fully occupied, and, in co-operation 
with Lloyd’s Register of Shipping, full scale 
tests designed to discover the best way to 
compensate efficiently for slots cut in under- 
deck girders were completed. Further work 
dealing with the question of compensation 
was related to the problem of trunk openings 
in girder webs, and a series of investigations 
were put in hand. Some of the work com- 
pleted at Glengarnock was the subject of 
reports issued to members. One such report 
recorded the results of tests on panels of 
deck plating associated with heavy longi- 
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tudinals, a second reported the results of 
tests comparing steel and light alloy hatch- 
way beams, while the contents of another 
report consisted of a design note with reference 
to stiffened plating in compression. The 
foregoing are examples of the extremely 
practical work for which the machines at 
the Glengarnock establishment are used. 
Also forming part of the programme and 
put in hand towards the end of the year 
was a scheme to investigate the efficiency 
of swaged bulkhead construction subjected 
to normal and column loading. Work on 
items other than the main ship structure 
also occupied the attention of the staff, and 
investigations were made into the strength 
of cargo handling equipment. 

The methodical series experiments on 
oceangoing merchant ship forms which have 
formed part of the work of the hydro- 
dynamic section for a number of years was 
further advanced and a paper, which dealt 
with the experiments with 0-70 block 
coefficient forms, was presented at the 
spring meetings of the Institution of Naval 
Architects by R. E. Blackwell, B.Sc., G. J. 
Goodrich, B.Sc., and D. J. Doust, M.Sc. 
The purpose of the programme is to collect 
data sufficient to compile a chart from which 
naval architects will be able to obtain 
reliable values of resistance and the power 
required to drive a new hull form within a 
wide range of variables. Paralleling this 
programme is that relating to the B.S.R.A. 
parent trawler form upon which work 
was continued during the year. Due attention 
was paid to the importance of informing 
members of the resistance research being 
carried out abroad, and upon this matter 
two technical memoranda were issued. These 
gave a summary of the Norwegian systematic 
experiments using models of fast coasters 
and recorded the results of tests made in 
Sweden on models of ships having a block 
coefficient of 0-525. 

In the climatic testing tank at Weybridge 
of Vickers-Armstrongs (Aircraft), Ltd., a 
research programme was completed dealing 
with the loss of stability in trawlers under 
icing conditions. In collaboration with 
the staff from the firm’s St. Albans tank, the 
effect upon stability due to the formation 
of ice of varying amounts was measured 
with the trawler model placed in various 
attitudes to the wind. The results indicated 
that it was possible to cause the ice to form 
lower on the rigging and so reduce the adverse 
effect on stability of ice top hamper. 

Included in the research programme was 
an item which was concerned with the 
provision of design and performance data 
relating to the effect of wind. A number 
of models were tested in the wind tunnel 
at the Aerodynamics Division of the N.P.L. 

The association continued to collaborate 
with the Ship Division of the N.P.L. in the 
work on the correlation of ship and model 
results, and an important part of this work 
is hull surface roughness effect. As is the 
practice of the association, readings were 
taken at trials attended by the staff: it 
was noted that individual firms were also 
aware of the importance of hull roughness 
and also took readings. A gauge to measure 
roughness has been developed at the Palmers 
Hill laboratory and arrangements were made 
for this to be manufactured for the use of 
member firms. At the same time a technical 
memorandum was issued containing direc- 
tions for the use of the gauge and the inter- 
pretation of the readings. 

Among the trials attended were two which 
provided the opportunity to retest the ship 
after a period in service and so made it 
possible to compare the record of surface 
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roughness obtained on the ship’s acceptance 
trials with those measured after ‘twelve 
months’ service and before being dry docked, 
and again after dry docking. 

Vibration problems continued to be the 
object of much theoretical and experimental 
work in order to amass data which will 
assist designers in attacking the problem. 
Some of the results were given in April in 
a paper entitled “* Graphic Presentation of 
Hull Frequency Data and the Influence 
of Deck-Houses on Frequency Prediction ”’ 
read by A. J. Johnson, Ph.D., and P. W. 
Ayling, B.Sc., before the North East Coast 
Institution of Engineers and Shipbuilders. 
Among the other research items upon which 
work was carried out during the year were 
the vibration of stiffened panels and of 
free-free beams, while an initial analysis 
of the data obtained from entrained water 
experiments indicated that experiment and 
theory were in fair agreement. In addition 
to the experimental work, troubles experi- 
enced in a number of vessels were investi- 
gated and the findings were issued in the 
form of reports. 

The four main sections of the ship machin- 
ery part of the research programme were ; 
steam, internal combustion engines, auxiliary 
plant, and materials. Brick and brick bolt 
materials were an important item in the 
first section, and work done by a special 
marine boiler refractory committee, on 
behalf of the association in conjunction 
with the British Ceramics Research Associa- 
tion, resulted in the production of a report 
upon combustion chamber linings for marine 
water-tube boilers. This report surveyed 
current experience in the construction and 
performance in service of monolithic linings. 

By the end of 1957 the final stages of 
investigations into the effect on the behaviour 
of funnel smoke of funnel heigit shape 
and efflux velocity, were well forward. It 
is hoped that the conclusions made will be 
of assistance to designers in keeping the 
decks free from smoke. An important 
section of the programme is investigation 
into noise problems. One particular item 
concerned work to determine the relative 
importance of airborne and structure noise, 
and members received a report which dealt 
with the transmission of noise from a gas- 
turbine-driven electric generator on board 
ship. During the year the association, 
together with the Royal College of Science 
and Technology, Glasgow, and the Mechani- 
cal Engineering Research Organisation were 
engaged in an investigation of the maximum 
bearing pressures and rubbing velocities 
permissible with mild steel shafts. To 
carry out this work the college designed 
and built a 3in bearing testing machine. 

The two experimental single-cylinder, 
two-stroke opposed piston engines at the 
Barrow works of Vickers-Armstrongs, Ltd., 
continued to be used for scavenging research 
and a report was prepared on the subject 
of scavenging and charging of two-stroke, 
opposed piston marine oil engines. With 
regard to crankcase explosions it was noted 
in last year’s review that an oil mist detector 
had been developed in collaboration with 
the Graviner Manufacturing Company, Ltd. 
This mist detecting apparatus is now in 
production, and besides having been installed 
in a number of ships has been undergoing 
prolonged trials at the works of Ruston and 
Hornsby, Ltd. One of the items concerned 
with the auxiliary plant section of the pro- 
gramme upon which work was commenced, 
was the question of the natural ventilation 
of cargo spaces. The work, as planned in 
conjunction with the Refrigerated Cargo 
Research Council, included shipboard and 
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Cargo Ships 


The ‘“* Huntsville’ was built by the Burntisland 
Shipbuilding Company, Ltd., for the Power Steam- 
ship Company, Ltd., and the main particulars are : 
length between perpendiculars, 450ft 3in ; breadth, 
63ft 10jin ; depth, 40ft Sin ; deadweight, 12,160 
tons, and draught, 27ft 104in. There are five holds 
and the cargo is handled by six 5-ton and four 10-ton 
derricks. Propulsion is by a Hawthorn-Doxford 
opposed-piston oil engine, six cylinders, 670mm 
diameter by 2320mm combined stroke, 6600 b.h.p. 
at 115 r.p.m., and three 320kW diesel-driven 
generators provide the electrical power 








The cargo liner ‘‘ Thessaly ’’ was completed at the 
Govan yard of Harland and Wolff, Ltd., for the 
Royal Mail Lines, Ltd., and the ship has a length 
between perpendiculars of 415ft by 58ft 6in beam 
by 38ft 4in in depth, with a gross tonnage of 7300. 
The five cargo holds are served by one 30-ton and 
fourteen 10-ton derricks. Propulsion is by a 
Harland and Wolff two-stroke, single-acting, 
opposed-piston diesel engine, having six cylinders 
of 620mm diameter by 1870mm combined stroke. 
Electrical power is supplied by three 150kW 
diesel-driven generators. The builders also com- 
pleted two sister ships, the ‘‘ Albany,’’ at Govan, 
and the ** Picardy,” at Belfast 
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Hawthorn Leslie (Shipbuilders), Ltd., completed 
the cargo ship ‘‘ Crystal Diamond ”’ to the order 
of the Sugar Line, Ltd., and the ship carries a 
deadweight of 9780 tons on the following dimen- 
sions :—Length between perpendiculars, 430ft ; 
breadth, 61ft; depth, 37ft 3in, and draught, 
24ft 6jin. Wing spaces are arranged abreast four 
of the five holds, which are designed to carry bulk 
cargoes such as sugar, grain or iron ore for loading 
or discharging by grabs, and there are one 25-ton 
and ten 10-ton derricks. Two 75kW diesel-driven 
generators and one 20kW steam-driven generator 
are fitted and a service speed of 12 knots is main- 
tained by a four-cylinder Hawthorn-Doxford oil 
engine developing 3300 b.h.p. at 108 r.p.m. A sister 
ship, ‘* Crystal Crown,’’ was built by Smith’s Dock 
Company, Ltd. 





William Denny and Brothers, Ltd., completed the 
closed shelter deck cargo liner ‘‘ Valetta ’’ for 
Mr. O. Ditley-Simonsen, Jr., of Oslo, and the 
ship has five cargo holds and two complete decks, 
and carries a deadweight of 12,100 tons on a loaded 
draught of 28ft 6in and a length overall of 493ft by 
63ft beam by 40ft 3in in depth. The cargo handling 
gear consists of one 25-ton, two 10-ton and ten 5-ton 
derricks, operated by electric winches, and four 
3-ton electric cranes. Electric power is provided 
by three 180kW generators, and the necessary 
power to maintain a service speed of 14 knots is 
developed by a set of single-reduction geared turbines 
supplied with steam at 450 lb per square inch and 
750 deg. Fah. by two Foster-Wheeler boilers 
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General arrangement of Y.E.A.D. 1 machinery 


model tests designed to determine the best 
position for ventilators and the relative 
performance efficiency of various designs 
of ventilator cowls. The mechanism of 
failure of internal combustion engine com- 
ponents exposed to combustion conditions 
formed one of the investigations put in hand 
in the material section. Nottingham 


University was responsible for the work 
and for the report issued upon the thermal 





New high-speed 10in centres gear rig 








and elastic properties of eight cast irons. 

The Imperial College, London, co-operated 
in the work upon the expanding of boiler 
tubes, and a paper which dealt with the pro- 
cess of expanding boiler tubes was prepared 
by Professor J. M. Alexander and H. Ford 
and presented before the Institution of 
Mechanical Engineers at the beginning of 
the year. A report was also issued upon 
the effects of re-tubing, starting position of the 
cage in the joint and 
tack rolling. The long 
term investigation into 
the corrosion of mild 
steel tubes was con- 
tinued by the corrosion 
group at the Chemical 
Research Laboratory, 
Teddington. A _ two 
part paper based on 
the work and entitled 
“Corrosion in Scotch 
Marine Boilers” was 
given in February be- 
fore the Institute of 
Marine Engineers. 
Part I “* Model Boiler 
Tests on the Corrosion 
of Mild Steel Tubes in 
Highly Saline Waters” 
was presented by F. 
Wormwell, D.Sc., 
Ph.D., G. Butler, M.A., 
Ph.D., and J. G. Bey- 
non, while the author- 
of Part Il “Model 
Boiler Tests on the In- 
fluence of the Copper 
Content of the Steel 
on the Corrosion of 
Tubes in Artificial Sea 
Water,” were G. But- 
ler, M.A., Ph.D., and 
H. C. K. Ison. The 
work stimulated 
further research and 
a scheme was put 
in hand with the 
object of discovering 
whether an increase 
in the copper content 
of the steel will reduce 
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the depth of pitting in electrical resistance 
welded tubes in sea water. A research item 
dealing with the materials for superheater 
tubes and supports was completed. 

Fatigue strength of engine shafts, shaft 
couplings and crankshafts was the principal 
object of the research carried out at the 
Crawley laboratory of Lloyd’s Register 
of Shipping. A report was issued which had 
as its subject the effect of fillet radii on the 
torsional fatigue strength of marine shafting 
and included some proposed empirical for- 
mulae for extrapolation of the results. A 
final item of the machinery section of the 
research programme, upon which a report 
was issued, was the production and fitting 
of propeller shaft liners, bushes and bearings, 
coupled with a survey of current practice 
in design and assembly. 

It has only been possible to outiine 
some of the items, numbering nearly ninety, 
which make up the association’s research 
programme. However, they should answer 
the criticism that the marine industries are 
not research minded—and the answer pro- 
vided by the activities of the British Ship- 
building Research Association is reinforced 
when the work of Pametrada is also 
considered. 

Member firms received a total of thirteen 
research reports, while eleven contract reports 
were forwarded to the Admiralty, according 
to the latest information published by the 
Parsons and Marine Engineering Turbine 
Research and Development Association. 

During the period reviewed by the report 
the steam turbine design section dealt 
with sixty-two inquiries, about half of which 
were for powers higher than 15,000 s.h.p. per 
shaft, and attended twenty-one acceptance 
trials. A further twelve tankers were com- 
pleted, having 7500 s.h.p. installations, so 
that the total with this class of machinery now 
numbered forty-one, while five 13,000 s.h.p. 
tanker installations, using steam at 560 Ib 
per square inch gauge and 840 deg. Fah., 
were in service. 

Theoretical investigation of disc vibration 
characteristics made considerable progress, a 
point which was of particular interest when 
consideration is being given to the use of 
higher blade speeds for |.p. turbines, due to 
the demand for an increase in unit power. 
A research scheme was initiated to correlate 
this work with practical tests. The gearing. 
design section was concerned with work on 
conventional, hardened and ground reduction 
gear units, including the Pametrada reversible 
hydraulic transmission line. Points con- 
cerning the reversing unit for the “ Auris” 
conversion unit were settled and, in particu- 
lar, problems related to flow conditions in 
couplings, friction clutches and converters 
and questions pertaining to friction materials 
were solved. Development of an automatic 
clutch suitable for cruising turbine operation 
was in hand; the first part of the work 
included assessment of the forces obtaining. 

Work was completed on the prototype 
profile-generating grinding head for the 
30/90in gear grinding machine building at 
Craven Brothers (Manchester), Ltd., and a 
test programme, involving a running time of 
500 hours, was drawn up. 

In the gas turbine design section inquiries 
for a reversing turbine of 4000 s.h.p. and 
another of 1000 s.h.p., both to operate with 
free piston gas generators, were dealt with. 
Both designs had five impulse ahead stages 
and a two-row Curtis astern wheel. There 
was also an inquiry for a set of gas turbine 
machinery to develop 3000 s.h.p. and incor- | 
porate fluid reversing transmission. A 
double compound design with intercooling, 
reheat and heat exchange, with a maximum 
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temperature of 1250 deg. Fah. and an overall 
pressure ratio of 12 to 1, was proposed. A 
design study of a 10,000 s.h.p. installation 
having a temperature of 2200 deg. Fah., a 
pressure ratio of 16 to 1, and an estimated 
fuel consumption of 0-35 lb per shaft horse- 
power per hour was completed. For the 
single-stage, high-temperature gas turbine, a 
new design of rotor assembly was pre- 
pared to allow axial withdrawal of the 
rotor, and water lubricated bearings were 
adopted. 

A promising design was evolved of a 
pressurised combustion boiler and a 
start was made on working out the details. 
Possible feed cycles for inquiries which 
range from 5000 to 60,000 s.h.p. have 
been a subject of investigation particularly 
to find the best cycle for a unit of 
12,000 s.h.p., using steam at 950 deg. Fah. 
Voyage data from a number of ships was 
analysed in order to assess how close running 
conditions were to design conditions. Pro- 
gress was made on a report concerning 
methods of driving auxiliary machinery and 
the use of regenerative heating. 

Further full-scale trials were carried out on 
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the Admiralty Y.E.A.D.1 installation, of 
which we reproduce a photograph showing the 
general arrangement, and further tests were 
carried out on the double casing h.p. turbine 
of 4000 b.h.p. A theoretical analysis of 
the effect of resilient mountings on the 
critical speed of rotors was completed. A 
method of accurately determining gland 
clearances was evolved, making use of 
small wax wedges of known taper. Among 
the research items on gas turbine components 
was work on ash fouling and corrosion of 
cooled specimens of heat-resisting alloys, and 
a report was issued on the evaluation of the 
resistance of high temperature alloys to 
vanadium ash corrosion. A report was 
issued covering the first set of Pametrada 
gear trials and trials of a second set of gears 
were carried out. A 200-hour run at 10,000 
r.p.m. was made during the 10in centres 
gear trials ; our illustration shows the new 
high-speed rig. An improved design of 
“A” bracket bearing was completed and 
tested and bearings were made for trials 
at sea, while a report was prepared on 
bolt seizing tests and a further programme 
decided upon. 


(To be concluded) 


Gas Turbines in 1957 


N this country the last year was remarkable 

for the emergence of a number of centri- 
fugal engines. This development, notably 
divergent from the recent policy of the 
National Gas Turbine Establishment, is 
probably to be attributed to the growing 
awareness of the cost and time involved in 
developing an acceptable axial compressor 
from scratch. The three original designs 
illustrating this trend were the 250 h.p. 
engine of the Standard Motor Company, 
with a radial inflow turbine, the 430 h.p. 
engine of Ruston and Hornsby, with three- 
stage turbine, and the Armstrong Siddeley 
designs for an aero engine of about 1000 h.p. 
Both the industrial units are, of course, of 
low efficiency—12 per cent for the larger 
engine—and their advantages are rather 
compactness to fit in a ship’s engine-room or 
lightness to allow transportation to an oil- 


field. The Armstrong Siddeley “‘P.181” and 
‘*P.182” are free turbine engines; the compli- 
cation of co-axial shafts has been rejected, as 
in other small engines such as the General 
Electric “‘T-58” (a remarkable unit giving 
1050 h.p. from a 250 1b machine), and in the 
“P.182,” a propeller-driving plant, the intakes 
and exhaust will, in tractor installations, be 
in the opposite position to that familiar now. 
These latter engines are as yet in the design 
stages, only mock-ups having been built ; 
since the mock-ups were displayed at Farn- 
borough, the appearance of the design has, 
we understand, altered considerably, so that 
it is not possible to illustrate either engine. 
The trend in high-performance engines has 
been quite distinctly towards more com- 
plicated compressors, in order to avoid 
matching problems without loss of efficiency. 
The compound engine, invariably straight- 
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coupled, has established itself for aviation, 
being in R.A.F. service with the Avro 
“Vulcan.” In the United States of America 
it is even more emphatically endorsed, prac- 
tically every supersonic military aircraft in 
that country having a two-spool engine, 
while all the large jet airliners at present on 
order will have such engines, in some cases 
Rolls-Royce “Conway” by-pass engines. 
The relation between pure and by-pass jets 
has been the subject of many studies, two or 
three of which have been reported in THE 
ENGINEER, and it appears that the expected 
low weight of the by-pass, together with the 
merits of the individual design, will secure a 
place for the “‘ Conway ” even in long-range 
operation, despite the penalties of higher 
specific consumption and turbine inlet tem- 
perature exacted by the cycle. 


The exceptions among the supersonic 
military aircraft mentioned above have the 
General Electric ‘‘ J-79”” engine; indeed, it 
is reported that one of them, the Grumman 
“ Tiger,” has exceeded both the altitude and 
the speed at present recognised as records. 
The “ J.79” has a seventeen-stage compres- 
sor, in which the first six sets of stator blades, 
as well as the inlet guide vanes, have variable 
incidence. As our illustration of the civil 
version, the “‘ CJ-805,”” shows, the control 
gear for incidence changes is simple, all six 
rows being coupled together. In airline 
operation—the engine is specified for a 
medium-range jet, the Convair “* 880 ”— 
the blades go to one extreme of their travel 
as the take-off run is commenced and remain 
there until the aircraft reaches the tropo- 
pause during let-down. The blades change 
incidence gradually with increasing ambient 
temperature during both descent and 
approach, but the other extreme incidence is 
reached only in ground idle. It is clear that 
this represents a relatively elementary use of 
incidence control, invoked principally to 
avoid surge at intermediate mass flows, and 
that it might be possible in future to make 
more ambitious applications of the principle. 
As it is, by allowing the use of a single-spool 
construction, the elaborate compressor has 
yielded an engine of light weight—2690 Ib 
for 10,500 Ib static thrust—and the makers 
have felt able to guarantee the maximum 
maintenance costs over two years’ use for 
both the “* CJ-805-1 ” and the ‘* CJ-805-3 ” ; 





(Right)—Compressor of 





(Left)—The Standard ‘‘1S/250”’ has radial-flow . 
the General Electric ‘‘CJ-805,"’ civil version of ine used only in military aircraft for supersonic performance, showing the split compressor casing and the 
linkage for varying the incidence of the first six stages of stator blades. The inlet guide vanes move with the stators, but are separately adjustable 
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The Ruston *‘ TE ’’ engine, with a centrifugal compressor and a three-stage turbine, gives 430 h.p. and 


runs at 





19,250 r.p.m. 





The Orenda “‘ Iroquois ’’ with Marquardt ing tag 9 
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The ‘‘ turbobarillet ’’ uses a number of 


the latter, with speed and temperature 
increased for take-off, is naturally reputed to 
be more expensive to maintain. Variable 
stator blades are also used in the above- 
mentioned “‘ T-58.” A somewhat surprising 
feature of such an advanced engine as the 
“* CJ-805 ” is the use of twelve flame tubes 
within the annular combustion rather than a 
true annular chamber. 

The supreme example of the contemporary 


jet engines to form a turbo-prop engine 


supersonic two-spool turbine was unveiled 
during last year, the Orenda “ Iroquois” ; 
this is reputed to deliver up to 30,000 Ib thrust, 
with reheat, and weighs rather less than 
6000 Ib. 

The year has been important for distinct 
gains in the knowledge of the relationship 
of gas turbines to their environment. The 
Bristol “ Proteus’ engine has, as recorded 
in the corresponding article last year, shown 
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itself sensitive to certain forms of water in 
the atmosphere, the response taking the 
form of flame-out of some or all combustion 
chambers. To reproduce these conditions 
on the test bed, it was found that concentra- 
tions of water ten times higher than those 
normally accepted were necessary. Some 
experience in regular operation through the 
tropics has also been acquired by the Rolls- 
Royce “ Avon” ; however, it appears that 
relatively little information has been derived 
from the operation of the “Comet” by 
the R.A.F., even as formerly by B.O.A.C. 

Various proposals have been made, par- 
ticularly in connection with vertical take-off 
and landing projects, to use a number of 
jet engines to drive a large fan or similar 
device. An unusually detailed study of a 
related idea is included in the scheme of 
M. de Valroger for a “ Turbobarillet,” 
although the principal object of this project 
is to obtain a very powerful turbo-prop 
engine quickly and without a proportionately 
long and costly development programme ; 
when we compare the Soviet “Type K” 
engine of 12,000 s.h.p. with the products 
of other European countries, it is not 
difficult to see the attraction of the idea— 
one of the engines proposed would give 
36,000 h.p., using four Atar jets. The 
proposal is to take three, or more, turbo-jet 
engines and duct the exhausts into one large 
turbine, geared to a propeller shaft ; our 
illustration shows an engine composed of 
three Armstrong Siddeley “ Viper” gas 
generators, which would weigh 1415 lb 
as an engine alone, or 1785 Ib installed, and 
give 6750 h.p. (the power is derived from 
the thrust rating as a jet engine by assuming 
efficiencies for the propelling nozzle and for 
the turbine—i.e. the speeds, pressures and 
temperatures in the gas generators remain 
unchanged). Such an engine could, clearly, 
make far better use of reheat than an: after- 
burning turbo-jet. The concept is exploited 
so far as to specify a fixed pitch propeller, 
since, of course, feathering will never be 
required, though this is probably because 
the initial applications envisaged are on 
existing large aircraft of relatively low speeds. 
The principal disadvantage seen by the 
author is the high power consump- 
tion in windmilling any gas generator 
shut down, which is estimated at 20 to 30 
per cent of its power output. However, the 
effect upon the power turbine blades of 
encountering hot gas in two-thirds of the 
nozzles and cooled air in the remaining third 
might prove so severe as to demand that the 
incidence of the inlet guide vanes could be 
increased so far as to shut off the flow entirely. 
It is also realised that a relatively poor fuel 
consumption will be encountered, but this 
may, to a certain extent, be discounted by 
the reduced initial and maintenance costs 
of an engine using numerous existing com- 
ponents. 

At the other extreme of the gas turbine 
spectrum, the power station and marine 
propulsion application, progress has con- 
tinued to be slow. The struggle to burn 
residual fuel oil continues, the emphasis 
remaining upon chemical additives for the 
fuel. One remarkably simple and attractive 
idea that has been mooted, initially in the 
United States, uses a closed cycle gas turbine 
to cool the gas, probably carbon dioxide, 
heated in a nuclear reactor; the greater 
proportion of the heat must be dumped, 
of course, but in a marine application this 
need not be a strong objection. However, 
it would appear that the power available 
would depend rather heavily upon the sea 
temperature, and the cycle might be confined 
to, say, North Atlantic liners. 
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Naval Construction in 1957 


By RAYMOND V. B. BLACKMAN 


No. II—{ Concluded from page 30, January 3 ) 


UNITED STATES 


HE world’s first atomic-powered aircraft 
carrier was ordered on August 16, 1957, 
from the Newport News Shipbuilding and Dry 
Dock Company, Newport News, Virginia, 
and the Westinghouse Electric Corporation 
of Pittsburgh obtained the contract to design 
and supply the reactor compartment com- 
ponents and build the steam propulsion 
machinery. Known at present as_ the 
“ CVAN 65” (names being considered include 
“Congress,” “ Constitution’ and “ Enter- 
prise ’’), this attack aircraft carrier will have 
a displacement of 85,000 tons, with an overall 
length of 1088ft, a hull beam of 133ft and an 
extreme width over the flight deck of 250ft. 
She will have a block island superstructure, 
no funnels, a fully angled deck, and four 
deck edge lifts, three on the starboard side 
and one on the port, all shaped to the folded 
form of the largest aircraft. She will carry 
guided missiles in batteries in each quadrant. 
Her propelling machinery will comprise eight 
pressurised water nuclear reactors and 
geared steam turbines designed for a 
maximum speed of 35 knots. 

The U.S.S. “ Ranger” (illustrated below), 
the world’s largest carrier, was completed 
on August 10, 1957. Built by the Newport 
News Shipbuilding and Dry Dock Company, 
and engined by The General Electric Com- 
pany, she has a displacement of 60,000 tons 
standard and 76,000 tons full load with an 
overall length of 1046ft, a waterline beam of 
1294ft and an extreme width of 252ft. She is 
armed with eight Sin dual purpose guns and 
is provided with guided missiles. Designed 
to carry ninety to 100 aircraft, according 
to size and type, her construction incorporates 
several British inventions, including a fully 
angled deck, mirror sight deck landing aids 
and the new steam catapults, of which she 
has four. Her main propelling machinery 
comprises eight Babcock and Wilcox boilers 
and four sets of cross-compound turbines 
and four double reduction gears turning 
four screws and developing 260,000 s.h.p., 
equal to a speed of 35 knots. A sister ship, 
the “ Independence,” was launched at the 
New York Naval Shipyard on October 10, 


1957, when another ship of the class, the 
“* Constellation ” was laid down immediately 
in her place. Another sister ship, the “* Kitty 
Hawk,” was in an advanced stage of con- 
struction at the end of the year. 

The U.S.S. “Long Beach,” the first 
cruiser designed for the United States since 
the end of the second world war, the first 
guided missile cruiser built as such from the 
keel up and the first nuclear powered 
surface warship, was laid down on December 
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in hand. With a displacement of 4770 tons, 
a length of 5124ft overall and a beam of 
524 ft, They will be armed with a con- 
ventional battery of two Sin dual purpose 
guns forward and a twin “ Terrier’ guided 
missile launcher aft, and four fixed 2lin 
torpedo tubes amidships. Four boilers 
and a two-shaft arrangement of geared 
turbines developing 80,000 s.h.p. will give 
them a speed of 34 knots. Eight new 
guided weapon destroyers being built will 
be hardly less formidable. With a standard 
displacement of 3370 tons, an overall length 
of 431ft and a beam of 47ft, they will also 
mount the Sin rapid fire gun forward, but 
aft they will carry the “Tartar” guided 
missile installation, smaller but with greater 
range. A similar propulsion plant will give 
them a speed of 35 knots. 

The U.S.S. “‘Seawolf” (shown here), the 





Nuclear-powered submarine 


2, 1957, at the Quincy yard of the Bethlehem 
Steel Company, Massachusetts, the engineers 
being the Westinghouse Electric Company 
(nuclear reactors) and The General Electric 
Company, West Lynn, Mass. (steam turbines 
and gears). With a displacement of 14,000 
tons she will have a length of 700ft and a 
beam of 75ft. Her armament will consist 
almost entirely of guided missiles, with a 
“Terrier” surface-to-air battery forward, 
a “Talos” surface-to-air battery aft, and 
the Mark II “ Regulus’ surface-to-surface 
weapon amidships. Her two-shaft arrange- 
ment of geared turbines is expected to give 
her a speed of 33 knots. The most modern 
improvements in electronic detection devices 
will be installed in her. 

Seven guided missile ships of the destroyer 
leader or large frigate category were also 





U.S.S. ‘“* Ranger.” 


New giant attack aircraft carrier 


** Seawolf.”’ 


In the background is ‘* Nautilus ’’ 


second atomic powered submarine, was finally 
completed on March 30, 1957. With a 
displacement of 3260 tons, a length of 330ft 
overall and a beam of 30ft, she has nuclear 
reactors and geared turbines of 15,000 s.h.p. 
to give a speed of 23 knots. She was built 
by the Electric Boat Division of the General 
Dynamics Corporation, Groton, Conn. Ten 
more atomic powered attack submarines, 
will have hulls of improved “ tear-drop ” 
design based on the shape of a whale with 
the conning tower modelled on the dorsal 
fin of a fish. 

The “ Halibut,” in hand at the Mare 
Island Naval Shipyard, will be the first 
guided missile nuclear powered submarine 
and the first ever designed from the keel up 
as a guided missile carrier. With a displace- 
ment of 2900 tons, a length of 346ft and a 
beam of 29ft, she will have a water-cooled 
reactor and will be fitted to fire “* Regulus ” 
guided missiles. Three similar vessels are 
projected. 

The “Triton,” under construction by 
the Electric Boat Division and engined by 
The General Electric Company, is the first 
nuclear powered radar picket submarine 
and the largest military submarine ever 
attempted. Designed to keep up with the 
fastest aircraft carriers and destroyers, she 
has a displacement of 5450 tons light and 
a length of over 400ft. Two nuclear reactors 
and a two shaft arrangement of turbines 
will give her a speed of over 30 knots. 


RUSSIA 


Seven large cruisers of the improved 
““ Sverdlov ” class were under construction. 
With a displacement of 15,450 tons standard 
and 19,200 tons full load they have an overall 
length of 689ft and a beam of 70ft. Their 
armament comprises twelve 6in guns, 
twelve 4in guns, thirty-two 37mm anti- 
aircraft guns, ten 2lin torpedo tubes, and 240 
mines. Their propelling machinery con- 
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sists of six boilers and geared turbines of 
130,000 s.h.p. equal to a speed of 34-5 knots. 
The later units are reported to be nearing 
completion with an advanced armament in- 
cluding guided missiles. 

Ten of a class of twenty very large destroy- 
ers (Shown below) were completed. Known 
as the “ Kotlin” class, they are flush-decked 
with a displacement of 2850 tons standard 
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full load, with an overall length of 845ft, a 
hull beam of 96ft and an extreme width of 
151ft. They will be armed with twelve 
3-9in guns and a battery of 30mm anti- 
aircraft guns, and will carry sixty aircraft. 
They will have an 8 deg. angled deck, 543ft 
long and 96}ft wide, two steam catapults 
and two lifts. Their propelling plant consists 
of six boilers and geared turbines of 126,000 





‘**Kotlin’’ class giant destroyer 


and 3885 tons full load, an overall length 
of 425ft and a beam of 414ft. Their armament 
comprises four 4in dual purpose guns, 
sixteen 57mm anti-aircraft guns, ten 2lin 
torpedo tubes, and six side-thrown depth 
bomb projectors mounted on rotating plat- 
forms on the stern. They also carry eighty 
mines. A two shaft arrangement of geared 
turbines aggregating 90,000 s.h.p. gives 
them a speed of 38 knots. 

No fewer than seventy-five submarines 
were completed or launched by the end of the 
year. These were mainly of three types. 
The large ocean-going “Z”’ class, with a 
displacement of 2250 tons surface and 2700 
tons submerged, have a length of 310ft and 
a beam of 28ft. Their armament consists 
of eight 2lin torpedo tubes, two 57mm guns, 
two 25mm anti-aircraft guns, and forty 
mines. Diesel electric machinery gives them 
a speed of 22 knots on the surface and 16 
knots submerged. The seagoing patrol “ W ” 
class have a displacement of 1300 tons 
surface and 1500 tons submerged, with a 
length of 245ft overall and a beam of 24ft. 
They have a similar torpedo and mine 
armament and some have a 3-9in gun in a 
retractable turret and a light anti-aircraft 
gun. Diesels and electric motors give them 
a speed of 17 knots on the surface and 16 
knots submerged. The medium range*Q” 
class have a surface displacement of 750 tons 
with an overall length of 180ft and a beam 
of 21ft. They carry six 2lin torpedo tubes 
and a twin 20mm gunhouse at a surface 
speed of 18 knots. 

Several more of the flush-decked destroyer 
escorts of the “* Kola ” class were completed. 
With a displacement of 1250 tons standard 
and 1500 tons full load, they have an overall 
length of 305ft and a beam of 323ft. They 
are armed with four 3-9in guns, two 37mm 
anti-aircraft guns, three 2lin torpedo tubes, 
and anti-submarine weapons. Their pro- 
pelling machinery of 30,000 s.h.p. gives 
them a speed of 30 knots. 


FRANCE 


The second of the new aircraft carriers, 
the ‘* Foch,” was laid down at the Chantiers 
de l’Atlantique (Penhéet-Loire) in February, 
1957. She and her sister ship, the ““ Clemen- 
ceau,” launched on December 21, 1957 at 
Brest Dockyard, are designed for a displace- 
ment of 22,000 tons standard and 27,307 tons 


s.h.p., turning two screws at a speed of 32 
knots. A third new aircraft carrier, the largest 
ever built in France, will have a displacement 
of 30,000 tons. A new helicopter carrier, 
with a displacement of 10,000 tons standard, 
was laid down at Brest Dockyard in 1957. 

The new anti-aircraft cruiser “* Colbert ” 
was on trials at the end of the year. Built by 
Brest Dockyard, she has a displacement of 
8500 tons standard and 11,000 tons full load. 
Her armament comprises sixteen Sin guns 
and twenty 57mm anti-aircraft guns. Four 
multi-tubular boilers and geared turbines of 
86,000 s.h.p., turning two screws, give her a 
speed of 32 knots. She will carry a helicopter. 
A new guided missile light cruiser is projected. 

The prototype anti-submarine destroyer 
“La Galissonniére,” laid down at Lorient 
Dockyard in 1957, represents the latest 
development of the “‘ Surcouf ”’ group. 

Of the new “‘ Le Normand ” class destroyer 
escorts, six were completed. Displacing 
1295 tons standard and 1700 tons full load, 
they carry six 2-25in guns, two 20mm anti- 
aircraft guns, twelve homing torpedo tubes, 
two anti-submarine mortars and a hedgehog 
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submarines of 850 tons and four of 529 tons 
were also being built. 
ITALY 

Two large destroyers, the “ Impetuoso ” 
and “Indomito,” were completed. With 
a displacement of 2775 tons standard 
and 3592 tons full load, they have a length of 
405ft and a beam of 42}ft. Their armament 
comprises four Sin guns, sixteen 40mm anti- 
aircraft guns, four 2lin torpedo tubes, and a 
triple depth charge mortar. Four Foster 
Wheeler boilers and geared turbines of 60,000 
s.h.p. give them a speed of 34 knots. 

Four light destroyers were also completed. 


NETHERLANDS 


Four large anti-submarine destroyers were 
completed. They have no torpedo tubes like 
orthodox destroyers, and they are also 
unusual in having side armour and deck 
protection like light cruisers. With a dis- 
placement of 2476 tons standard and 3070 
tons full load, they have a length of 3804ft 
and a beam of 384ft. They are armed with 
four 4-7in guns, six 40mm guns, and 
two four-barrelled anti-submarine rocket 
throwers. The propulsion plant comprises 
geared turbines of 60,000 s.h.p., equal to a 
speed of 36 knots. 


SWEDEN 


Of four new destroyers, the “ Halsingland ” 
was launched on January 14, 1957, and three 
others were nearing completion at the end 
of the year. Of 2050 tons standard displace- 
ment and 2600 tons full load, with a length 
of 380ft overall and a beam of 363ft, they 
carry four 4-7in guns, seven 40mm guns, six 
2lin torpedo tubes, a triple-barrelled depth 
charge mortar and sixty mines at a speed of 
35 knots, obtained from two boilers and De 
Laval turbines of 40,000 s.h.p. 

Two considerably larger destroyers under 
construction, the “ Lappland ” and “* Varm- 
land,” are being equipped with a guided 
missile ramp and a helicopter platform in 
addition to the formidable armament of four 
4-7in guns, two 2-25in guns, six 40mm anti- 
aircraft guns, eight 2lin torpedo tubes, and 
two four-barrelled depth bomb mortars. 
With a displacement of 2730 tons standard 
and 3300 tons full load, a length of 397ft 
overall and a beam of 41 ft, they have Penhéet 
boilers and De Laval double reduction geared 
turbines of 55,000 s.h.p., designed for a speed 
of 35 knots. 





** Dauphin,”’ latest French submarine 


at a speed of 27 knots obtained from two 
boilers and geared turbines of 20,000 s.h.p. 
Four new _ submarines, ‘ Dauphin ” 
(shown here), “* Marsouin,”’ “* Narval” and 
“* Requin,” were completed. With a dis- 
placement of 1430 tons they are armed with 
eight torpedo tubes and have a speed of 16 
knots on the surface and 18 knots submerged. 
Two more of this class, the “‘ Espadon ” and 
““Morse,”” were under construction. Six 


JAPAN 

Four new destroyers were launched. They 
have a displacement of 1800tons standard and 
2500 tons full load, with a length of 358ft and 
a beam of 35ft. They are armed with six 3in 
guns, four 2lin torpedo tubes, two hedgehogs 
and two “Y” mortars. Two Mitsubishi- 
Nagasaki boilers and two sets of Mit- 
subishi-Escher Weiss geared turbines of 
35,000 s.h.p. develop 32 knots. 
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Aircraft carrier H.M.S. ‘* Victorious,’’ as reconstructed 


Aircraft Carrier H.M.S. “ Victorious” 


O* January 14, H.M.S. “ Victorious,” 
shown in our illustration, will be com- 
missioned, with Captain C. P. Coke, D.S.O., 
R.N., in command, and so will rejoin the 
Fleet after spending about seven years in 
the control of Portsmouth Dockyard. During 
this period, which commenced in October, 
1950, when the ship was taken in hand for 
modernisation, many revolutionary develop- 
ments have taken place and it has been 
the dockyard’s task to incorporate these 
in the scheme of reconstruction. Although 
the new devices have no doubt occasioned 
numerous delays, so that the work has 
occupied a large number of years, the result 
has been to add to the Navy list a ship 
which may be described as the most modern 
of aircraft carriers. Among the improvements 
are included the several British developed 
aids to naval flying, such as the fully angled 
flight deck, the steam catapult and the mirror 
deck landing system. Reference to this 
major conversion scheme has been made 
already in an article entitled “ Naval Con- 
struction in 1957,” by Raymond V. B. 
Blackman, which appeared in our issue of 
January 3. 

It will be recalled that H.M.S. “ Victorious” 
which was completed in 1941, was built 
at the Walker Naval Yard of Vickers- 
Armstrongs, Ltd., and engined by the Wallsend 
Slipway and Engineering Company, Ltd. 
The following are the main particulars as 
published by Jane’s Fighting Ships: length 
between perpendiculars 740ft, beam 95ft, 
draught 24ft, and armament of sixteen 
4-5in guns, in twin mountings, and numerous 
smaller weapons. Propulsion was by three 
sets of Parsons geared turbines of 110,000 
total shaft horsepower taking steam from 
six 3-drum boilers to give the ship a speed 
of 31 knots. In addition to repairs, renewals 
and the fitting of new equipment, the ship 
has been completely rebuilt above the hangar 
deck and the conversion job has involved 
the removal of some 15,000 tons of steel- 
work, machinery and internal fittings which 
have been replaced by similar items weighing 
about 19,000 tons, so that 4000 tons have 
been added to the original displacement of 


22,600 tons. The modifications to the flight 
deck have resulted in the extreme beam of 
the ship being now about 150ft and the depth 
from bottom of keel to the flight deck 
being increased by 4ft. Stability requirements 
have been met by adding blisters to the 
underwater form, which have been faired 
into the ship’s lines and have increased the 
hull beam by approximately 8ft. The arma- 
ment now consists of twelve 3in 50 calibre 
guns in twin mountings and other smaller 
guns. 

As arranged the hangar is divided into 
two sections by an asbestos cloth fire curtain 
and there is a separate compartment which 
is allocated for the fitting up of air-to-air 
guided missiles. Two high-speed hydro- 
pneumatic-operated centre line lifts handle 
the aircraft between the flight deck and hangar 
deck levels and the usual servicing arrange- 
ments are fitted, while two electrically opera- 
ted platform bomb lifts connect the bomb 
stowage with both the hangar and flight 
decks. The flight deck, which is a little 
over 775ft in length, has been built to incor- 
porate a fully angled deck and an angle of 
8} deg. has been achieved by extending the 
deck outboard to a distance of 41ft on the 
port side over a length of 120ft. This exten- 
sion, which represents a compromise between 
the requirements for an efficient flight deck 
layout and the dictates of safety at sea, is 
supported by a sponson bracketed to the 
ship’s structure. The strength of the deck 
is such that it can take the heaviest of Fleet 
Air Arm aircraft, including the Blackburn 
“N.A.39.” 

Port and starboard deck landing mirror 
sights are fitted, that to port being mounted 
well outboard on its own sponson, and 
sited to bring the aircraft in to land so 
as to pick up number 3 of the four 
arrester wires which have an average 
span of 80ft. A single “‘ Nylon” emergency 
barrier is mounted. To get the aircraft 
into the air there are, at the forward end of 
the deck, two parallel track, and 145ft long, 
steam catapults complete with rapid position- 
ing equipment and jet blast deflectors. 
Additional to the usual facilities there are 
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selected positions on the deck for the supply 
of electric power, low pressure and cooling 
air for starting and servicing aircraft, weapons 
and weapon systems. The comparative 
smallness of the island, by present-day 
standards, is of particular note, and it has 
been carefully planned in order to ensure 
that the maximum area of flight deck is 
available for flying purposes. The siting 
of the two-tier operations room, radar 
display room, associated control rooms 
and rooms for personnel below the flight 
deck, has been the main factor in enabling 
the dimensions of the island structure 
being kept to a minimum. Another point 
of interest is the very large radar aerial 
which surmounts the structure. The reduc- 
tion of the size of the island structure taken 
in conjunction with the angled deck extension 
has no doubt reduced the amount of un- 
balanced weight so that the amount of the 
ballast, usually carried to balance the island 
structure, may be reduced. 

Attention has been drawn already to the 
radar aerial which serves the air defence 
radar system. This combines early warning 
and high discrimination of an aircraft’s 
position in plan and height simultaneously, 
and the information provided is collected 
by a complex semi-automatic electronic 
system in which computers provide the 
greater accuracy required to control modern 
high performance fighters operating in large 
numbers. The results are transferred manu- 
ally to a totalisator board which gives a 
tabular display of all aircraft, thus enabling 
the commanding officer to see at a glance 
the tactical situation over a wide area in 
any section of the sky. There is another 
new high discrimination radar with com- 
puter which has been fitted to “ talk down ”’ 
aircraft on to the deck in all weathers. 
The A.B.C.D. defence of the ship has been 
improved by the adoption of a grouped 
ventilation system incorporating fewer but 
larger fans and in a contaminated area 
they can be “ crash ” stopped and the trunk- 
ing subsequently closed by quick-acting 
flaps. During the closed down period air 
filtration units permit a small quantity of 
fresh air to be supplied to the control centre. 

The upper gallery deck, or number 2 deck, 
is a noteworthy development in that it is 
continuous for the full length and breadth 
of the ship, whereas previously this deck 
had been a narrow gallery external to the 
hangar. Located immediately below the 
flight deck it makes use of the deep beam 
system of the flight deck and the additional 
space provided has been used primarily 
for accommodation and mess spaces. The 
deck head is fully lagged because of the 
exposed deck above and the space is air 
conditioned. Throughout the ship the 
latest habitability standards have been worked 
to, as far as the accommodation plan com- 
mitments permitted, and include bunk sleep- 
ing for all ratings, dining halls for junior 
ratings, with separate messes for seniors. 
Many messes are air conditioned. All officers 
have single cabins. 

The original main geared turbine machinery 
has been retained, but the old boilers have 
been removed and replaced by six Foster 
Wheeler designed units arranged in one 
centre line and two wing boiler rooms 
and operating under open stokehold condi- 
tions. The steam conditions have been 
raised from approximately 350 lb per square 
inch and 650 deg. Fah. to 440 1b per square 
inch and 750 deg. Fah. Apart from other 
considerations the steam plant had to be 
increased in capacity to meet the greater 
demands of the additional equipment and 
services. These include steam for the 
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London’s Northern Outfall Works 


Old and new works at the London County Council’s northern outfall at Beckton 
can be distinguished in the illustration below. To the left are the two inlet channels 
and sixteen primary sedimentation tanks completed in 1955. The secondary 
treatment plant, now under construction, will treat about 60 m.g.d. of settled 
sewage. Six sets of aeration channels, and behind them fifteen final settling tanks, 
can be seen behind the primary tanks. The two upper illustrations show the 
travelling shuttering used to construct, respectively, the walls of the aeration 
channels and the final tanks, the former constructing three 32ft lengths of wall 
to the full height, and the latter about a 20ft length, including two cantilevers, at 
one set-up. A full description of this aspect of the work was given in ‘‘ The 
Engineer ”’ of April 19, 1957. In the right foreground, tanks of the sludge digestion 
plant are shown under construction ; the plant will consist of sixteen digestion 
tanks, four dewatering tanks, secondary digestion tanks, pumping stations and 
gas holders. To the left, the first shell roof of the power-house, which will have 
eight gas turbines, five air blowers, three alternators and other plant, can be seen 





The five 9ft by 9ft trunk sewers serving the old works pass from left to right, below 

the road ; covered sedimentation channels are shown on the right, with the old 

secondary treatment plant to their left, and re-aeration channels behind them. 

The L.C.C.’s chief engineer, Mr. J. Rawlinson, M.1.C.E., and his staff, designed 

the new works. Civil contractors, Richard Costain, Ltd., and the Demolition 
and Construction Company, Ltd. 
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Military Aircraft 


The Convair ** F.106A °° ** Delta Dart,”’ 
on the right, has an obvious resemblance 
to the ** F.102A ”’ ** Delta Dagger,’’ at 
present in use for the defence of the 
United States, but has a Pratt and 
Whitney ** J.75 ”’ instead of a ** J.57”’ ; 
other differences are that the intakes on 
the engine air ducts are further back, and 
have a variable geometry, and the fin 
is not pointed. The two seats of the 
**B’”’ version are in tandem, not side by 
side. In its fully developed form, the 
aircraft will fly under the automatic 
control and monitoring of the semi- 
automatic ground environment, and dis- 
charge its missiles automatically at the 
dictates of a system on the aircraft. 
The pilot does little more than take 
off and monitor for failures 
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A really high-performance modern aircraft has thrust equal to a significant fraction of its 
weight, and without being too wastefully overpowered could be made to take off vertically. 
Such a scheme is readily acceptable for a tactical fighter; it may be expected that the 
emergence of long-burning-time, thrust-programmed, solid-fuel rockets will render it 
practical. Forerunner of such machines is the Ryan ‘‘ Vertijet,’’ seen, left, approaching 
to hook on to its wire ‘‘ roost.’’ It has a Rolls-Royce ‘* Avon ’’ engine, from which air is 
bled for the control jets ; auto-stabilisation is complete, and the aircraft is reported to be 
extraordinarily steady in the hovering mode. During 1957 the ‘‘ X-13°’ made the first 
sortie by a jet aircraft with vertical take-off and landing and conventional flight 





Above: Convair ** B.58 *’ ** Hustler ’’ with its weapons pad 
in place. The pad is finned and can be jettisoned in flight, 
a valuable provision in view of the extreme power con- 
sumption of supersonic aircraft. The ‘* Hustler,’’ powered 
by four General Electric ‘* J.79”’ single-spool engines, 
whose variable geometry intakes are visible, is not thrust- 
limited in level flight ; its maximum speed is dictated by 
kinetic heating. In configuration the aircraft is obviously 
similar to other descendants of the ‘* XF-92’ delta, first 
flown in 1948, 

A delta of less simple aerodynamic form is the Avro ‘‘Arrow,”” 
a very large two-seater, all-weather interceptor, claimed to 
be able to destroy, with unspecified weapons, bombers flying 
at 75,000ft. As in previous Hawker Siddeley practice, the 
engines have been buried, and much interest attaches to the 
intakes. There are fixed ramps on each side of the fuselage 
with straight leading edges, and the outer lips of the intakes 
also have straight boundaries, in this case slightly rounded, 
so that the geometry is drastically two-dimensional ; it is 
not known what effect changes in incidence cause. The 
surface of the ramp just forward of the intake proper is 
perforated heavily over a length of perhaps one-third the duct 
width ; these holes communicate with a low-pressure area, 
and bleed away the boundary layer on the surface of the 
ramp. The wing makes an abrupt change of section at about 

half span; the leading edge is deeply notched 
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Rotorcraft 


Late last year the Fairey ‘‘ Rotodyne ’’ took to 
the air, flying as a helicopter. The provision of a 
small wing which takes about half the weight of 
the machine when flying as an autogyro is expected 
to result in operating costs much lower than those 
of present rotary wing machines, while the use of 
small fields should allow journey times less than 
those of aeroplanes for short distances. The 
machine is powered with two Napier ‘* Eland ”’ 
single-shaft turbines, which, for low-speed flight, 
have their propellers taken to extreme fine pitch, 
the power passing through fluid couplings to 
auxiliary compressors which supply pairs of blade 
tip burners ; yaw control is then by differential 
pitch change 





of the fuselage, and there are also clamshell doors 
below the tail boom. The boom is heavily cranked, 
and there is a tail skid at the rear of it. 

Because of the ability of a gas turbine to stand 
heavy overloading for short periods, it is able to 
give engine-out safety to a twin-engined helicopter, 
which is therefore more attractive than a single- 
engined machine. A configuration which allows 
rather large c. of g. travel is the tandem rotor 
layout used by Bristol Aircraft, Ltd.; mechanical 
transmission is used throughout, with attendant high 
efficiencies, and since the fore-and-aft shafting is 
loaded only very lightly in normal flight it should 
not burden the maintenance schedule excessively. 
To develop the power systems before flying the 
** 192,’ a pair of test rigs will be built, the first 
of which is seen here ; it includes virtually a com- 
plete airframe, with two Napier ‘* Gazelle ’’ engines 
of 1650 h.p. and controls. The second test rig 
will be controlled remotely from a caravan on the 
site. The rig is suspended from a gantry made of 
Bailey bridge components, and thus the steady flight 
loads can be simulated. It is intended to carry 
out intensive endurance testing, and the rig is 

surrounded by a noise-reducing baffle 
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In October last, a new helicopter world record 
for load to height was established by the Mi6, 
with a figure of 24,646 lb to 7874ft. This largest 
of helicopters is seen here with another product of 
the team led by Mil, the Mil. The resemblance 
between the Mi4 and the Sikorsky S.55 is recalled 
by the likeness of the Mi6 to the S.56, one version 
of which, the Westland ‘‘ Westminster,’’ will have 
gas turbines ; in each instance the Soviet aircraft 
is about twice as large. The design suggests that 
rather long and fast flights are envisaged ; it can 
be seen that the rotor axis is tilted forward, the 
intakes for charge and cooling air face for- 
ward, and the main undercarriage is spatted. 
The illustration does not show flapping hinges, 
but what appears to be a drag damper can be seen. 
The blades are apparently riveted from unpainted 
steel, and made in three sections. The access 
panels to the turbines and transmission fold down 
to act as servicing platforms, and there are actually 
handrails along the top of the coamings. (Observe 
the man kneeling at the rear of the transmission 
fairing.) Three doors can be seen in the port side 
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Atomic Energy 


Calder Hall “‘ A ”’ station in Cumberland 
has now been producing plutonium and 
power since 1956, and Calder “ B, ” 
now under construction, also to have two 
reactors eventually, should start opera- 
ting on one reactor in 1958. Four 
additional reactors for the production 
of plutonium and power, and working 
on the same general principles as Calder 
Hall, are being built at Chapeicross, 
Annan, Dumfriesshire, and the picture 
on the right shows progress on No. 1 
reactor. Like those at Calder, the 
reactors at Chapelcross will each put 
out a maximum of 180MW of heat. 
it is planned that three of the reactors 
will start in 1959. 

While Calder Hall is claimed to be the 
first nuclear power station in the world 
to generate electricity on an industrial 
scale, the pressurised-water reactor at 
Shippingport, Pennsylvania, U.S.A., 
which became critical on December 2, 
1957, is said to be ‘‘ the world’s first 
full-scale central atomic power plant devoted exclusively to civilian purposes.”’ 
The view right, shows the 58-ton core of the reactor being lowered into the 
underground pressure vessel. The clearance between the core and the pressure 
vessel being only 0-06in, several hours were spent in placing the core accurately. 
The plant fills a site of about one and a half acres about 30 miles from Pittsburgh; 
it has taken three years to build and has cost 80,000,000 dollars. After several 
weeks of testing to establish the characteristics of the reactor and the satisfactory 
functioning of the various components, it is expected that the output will be gradually 
increased until the peak of 231MW of heat and 60MW of electric power is reached. 
The output will be fed to the Pittsburgh area. The reactor uses very pure ordinary 
water both as the moderator and as the primary coolant. There are 165 lb of 
highly enriched uranium in the core, surrounded by a blanket of 14 tons of natural 
uranium. The pressure vessel is a cylinder of manganese molybdenum steel over 
30ft high and weighing 235 tons ; it is clad internally with stainless steel, and its 

walls are 84in thick 


The picture above, left, gives a general view of the isotope 
laboratory in the new technical building recently opened at 
the Radiochemical Laboratory, Amersham. The demand for 
radioactive products has been more than tripled in the last 
three years. Increased business and higher standards of safety 
have made it necessary to expand the establishment 


The photograph reproduced at the bottom of the page was 
taken from the rear last March, during construction of the 
HIFAR test reactor for the Australian Atomic Energy Com- 
mission. Built at Lucas Heights, Sydney, this reactor is 
similar to DIDO at Harwell, using enriched uranium as fuel 
and heavy water as moderator. DIDO has now been opera- 
ting for a year ; it provides a neutron flux of 10'* thermal 
neutrons per square centimetre per second at peak, and a 
maximum heat output of 10MW. A similar reactor has 
being ordered from a British manufacturer for Germany 
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Commercial Vehicles 


The ‘* Super Setra’’ coach seen on the right 
was built by Karl Kassbohrer Fahrzeugwerke 
G.m.b.H., Ulm, for the 4000-mile routes of the 
United States: running day and night, it is 
expected to accumulate 300,000 miles a year. 
It is of integral construction, weighing only 11 tons, 
with a steel frame and light alloy skin anodised, 
on the ‘‘ Golden Eagle,’’ gold. Front and rear 
suspensions are independent, but the centre wheels 
are mounted on a live axle: springing is by air 
in cylindrical bellows. The vehicle is driven by 
an eight-cylinder M.A.N. turbo-charged diesel 
with a six-speed ZF ‘* Media ’’ gearbox 


BERLIET 
Ti 


‘oI 


Seen here engaged in trans- 
porting cattle in Australia, the 
Rotinoff ‘* Viscount ’’ with two 
trailers can carry up te 110 
animals at a time. A _ six- 
cylinder Rolls-Royce diesel, 
supercharged, gives 250 h.p. 
at 2100 r.p.m. to a six-speed 
synchromesh gearbox driving 
both rear axles through a 
close-overdrive wide-reduction 
auxiliary box. The long cab 
accommodates a couch trans- 
versely behind the seats. The 
freighter-trailer vehicles have 
steering bogies at each end, 
connected by a rod linkage, 
and are each 45ft long. Run- 
ning on tarmac roads, these 
combinations have proved able 
to make a 500-mile round trip 
every twenty-four hours, at 
an average fuel consumption 
of 4 m.p.g. 
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The Berliet **T.100”’ truck has an 
unusual transmission. A differential on 
the centre axle drives a pair of crown 
wheel and pinion sets, and each pinion 
shaft is coupled to one in the rear axle : 
a differential in the transfer box drives 
each front wheel separately. Another 
differential acts between front and both 
rear axles, and all differentials can be 
locked. The engine is a Cummins V-12 
of 1486 cubic inches (24:4 litres), 
developing, with twin turbo-chargers, 
600 h.p. at 2100 r.p.m.: maximum 
brake mean effective pressure is 173 Ib 
per square inch at 1600 r.p.m. The 
gross weights are 80 tons for a truck, 
100 tons for a dumper, and 120 tons 
with a three-axle semi-trailer 
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Continental Railways 


Further progress with electric and diesel traction is shown 
by the three illustrations which we reproduce here. On the 
right is the German Railway’s ‘‘ E10,’’ of which Kraus- 
Maffei, Munich-Allach, has developed and built the mechanical 
parts. Designed for heavy express service, the 85-ton, 
150km per hour, B,-B, locomotive is powered by four 810kW 
motors, totalling 4400 h.p., and giving a maximum tractive 
effort of 28 tons. The design is similar to the ‘‘ E41 ”’ 
passenger and ‘‘ E50 °’ heavy goods locomotives, and many 
details are identical. Frame and integral superstructure are 
welded, as are the bogies. Measuring 16,500mm over buffers, 
the locomotive has a bogie centre distance of 7900mm, the 
bogie axles being spaced at 3400mm. All four driving axles 
run on roller bearings, with soft helical spring suspension. 
The spherical kingpin bearings are laterally supported by 
coil springs. Both driving cabs are temperature and sound 
insulated, and two side corridors render the electrical equip- 
ment easily accessible 


TEE—Trans-European Express—train sets were 
introduced during the year. Various makers are 
concerned with the different sets, which were 
built to a common minimum specification. Here 
illustrated is one of five Netherlands-Swiss trains, 
comprising a combined motor coach luggage van 
by Werkspoor, Amsterdam, and three passenger 
coaches by Swiss Industrial Company (SIG), 
Neuhausen. Electrical equipment is by Brown, 
Boveri et Cie, Baden. Integral welded construc- 
tion has led to a weight of 225 tons of the 97m long 
set. The motor coach is powered by two 1000 h.p., 
1400 r.p.m., V-16 diesel engines of 160mm bore and 
200mm stroke, each driving a 675kW 650V genera- 
tor and S50kW, 145V auxiliary generator, each 
supplying two bogie-mounted traction motors. 
A 300 h.p., 270kVA diesel generator set supplies 
the lighting, heating and air-conditioning equipment. 
The train seats 114 people and includes a dining 
compartment seating thirty-two. It is air-condi- 
tioned and equipped with double windows 
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A development of the B,-B, ‘‘ V200”’ locomotive, also 
designed by Kraus-Maffei in co-operation with the German 
Federal Railway, is the heavier C,—C, ‘* ML2200 ”’ diesel- 
hydraulic locomotive for Yugoslavia, which we show on the 
left. It is powered by two Maybach 1100 h.p. diesel engines, 
driving through Maybach-Mekydro and intermediate Kraus- 
Maffei gearboxes and universally coupled shafts. As on the 
** V80 ”’ and ** V200 ”’ the bogies, with 3500mm axle distance, 
are kingpinless and guided by rubber-mounted linkages about 
an imaginary centre of rotation. Lightweight construction 
of the bogies and load-carrying frame resulted in an 
axle loading of only 16 tons. Bogie centres are 12,300mm 
apart, length over buffers is 20,500mm. The locomotive 
is built for a speed of 120km per hour, with a continuous 
full-load minimum speed of 15km per hour, and a maximum 
pull of 28:8 tons. Sides and cabs are effectively sound- 
proofed, and an automatic steam generator of American 
design produces up to 750 kg of steam per hour for train heat- 
ing. Driving is from either end, and several locomotives can 
be coupled and driven from one set of controls 
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Continental Engineering 


The 4800-ton drilling barge ‘‘ Adma Enterprise ’’ (right) was built for 
Abu Dhaby Marine Areas, Ltd., joint subsidiary of B.P. and Compagnie 
Francaise des Petroles, by Gutehoffnungshutte Sterkrade A.G., to the 
design of De Long Corporation, New York. The 190ft by 106ft by 
15ft welded pontoon carries on a 24ft platform a 140ft derrick capable 
of drilling to 15,000ft. Four caissons of 10ft diameter by 165ft allow 
the structure to stand in up to 15 fathoms, the platform being raised 
hydraulically to 45ft above the water. In front of the derrick are housed 
four 400 h.p. ‘** Paxman” diesels for driving the rig and ancillaries; 
to the left are the pipe rack, mud, chemicals and cement hoppers, power 
station, with three similar diesels driving 400V, three-phase, 50 cs 
generators, laboratory and living quarters for fifty, overtopped by the 
80ft by 80ft helicopter platform, which overhangs the bow by 36ft. 
A 30-ton mobile crane is used on board 


In July, the first Swiss research reactor (below), the swimming pool 
reactor ‘‘ Saphir,’’ came into operation. Belonging to Reaktor A.G., 
Wurenlingen, it has an internal flux of 10'* neutrons per square centi- 

















metre per second. Thermal output is 1000kW or more. Installed at the bottom of an 8m 
deep water tank shielded by up to 2:5m of barytes concrete, the core comprises twenty to 
thirty fuel rods of 20 per cent enriched uranium 


If gas consumption continues its present growth, in 1961-62 the Paris region may require 
up to 10,000,000 cubic metres a day, of which only 7,000,000 could be produced locally and 
1,000,000 would be imported from Lorraine. To store the remainder by traditional construc- 
tion, gasholder capacity would have to be increased two hundred-fold. Gaz de France there- 
fore investigated the possibility of underground storage. At Beynes, near Versailles was found 
a suitable permeable dome overlaid by impermeable clay. Above may be seen part of the 
installation where eventually over 300 million cubic metres will be stored, allowing deliveries 
of up to 2,500,000 cubic metres per day, at a cost of 4 per cent of traditional gasholders. 
Further reservoirs elsewhere in France 
are under study, and a similar scheme 
has since come into service at Reitebrook 
near Hamburg 


On the left we show the Unkelstein 
viaduct between Bonn and Remagen. 
In place of the old crossing under the 
railway, which was always threatened by 
the River Rhine, the new road is a fly- 
over. Its acute angle is facilitated by 
the single supports, as in the case of the 
Danube bridge at Mohringen (1954). 
It is a longitudinally and transversely pre- 
stressed, double box section with canti- 
levered sides, 15-10m wide, carrying 
four lines of traffic on a 13m carriageway. 
The nine 32-6m to 41-06m spans are 
anchored at the sixth support, resting 
elsewhere on rollers on the 5m diameter 
mushroom columns, with heavy end 

masses providing continuity moments 
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U.S. Water 


Power 


Chief Joseph dam of the U.S. 
Army Corps of Engineers on 
the Columbia River in the 
State of Washington. The 
concrete gravity dam has a 
total length of 4300ft and 
a height of 230ft above the 
foundation. Here we show 
the nineteen tainter gates in 
operation on the 922ft long 
spillway. Twelve of the six- 
teen penstocks, each 25ft in 
diameter, are now in operation 
too and the twelfth turbo- 
generator set went into opera- 
tion last October. Each pen- 
stock feeds a 100,000 h.p. 
turbine in the power station. 
Another set is scheduled to 
start operating this month 
and three more sets during 
1958, thus completing the 
initial installation. Eventually 
a total of twenty-seven sets 
is planned 


To the surprise of American 
construction circles, a_ relae 
tively obscure local public 
utility authority—the Grant 
County Public Utility District— 
awarded one of the largest 
contracts in American history 
for the 178ft high Priest Rapids 
dam on the Columbia River 
in the State of Washington. 
Of the total length of 8412ft 
of the dam, 2427ft will be of 
concrete, and earth-fill em- 
bankments will extend over 
5985ft. The 1142ft long spill- 
way section will comprise 
twenty-two tainter gates, each 
50ft high and 40ft wide. 
The power station will have in- 
itially eight turbo-generators 
witha total capacity of 630MW. 
The Wanapum dan, a “‘ sister ’’ 
project 18 miles up river, has 
a proposed S70MW _capa- 
city, so the ultimate 1200MW 
potential of the scheme will 
make it the third largest 
source of hydro-electric power 
in the United States. The 
Priest Rapids dam was de- 
signed by the Harza Engi- 
neering Company and _ is 
being built under a 92,000,000 
dollar contract by the Merritt- 
Chapman and Scott Corpora- 
tion 
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aircraft catapults, the four 1,000,000 
B.Th.U. Foster Wheeler steam vacuum 
refrigeration plants, the additional generators, 
and the main heaters and local booster 
heaters in the ventilation trunking. Remote 
hydraulic control has been installed and 
the machinery control room is air condi- 
tioned and supplied with filtered air. To 
provide for the greatly increased demands 
for electrical power two S00kW Allen 
turbine-driven generators have been in- 


THE ENGINEER 


stalled, in addition to the original six 400kW 
units, and also four 200kW diesel-driven 
generators, so that the generating capacity 
has been raised from 2400kW to 4200kW. 
The original d.c. ring main system has been 
retained and conversion machines have 
been provided to satisfy the varied require- 
ments of a variety of services. In the switch- 
board room there is a central automatic 
indicator board for the ring main with two 
angled wing boards for outgoing supplies. 


Double Duo Bar Mill 


A PROGRAMME of modernisation and 
re-equipment has been in progress 


for some time at the Sheffield works of 
Sanderson Brothers and Newbould, Ltd., 
and the most recent piece of plant brought 
into operation under the scheme is a new 
104in double duo bar mill. This mill, which 


Five-stand 104in double duo bar mill for high-speed, tool and alloy steel products. 


can be seen in the accompanying illustrations, 
will replace two existing mills and is intended 
for the production of high speed steels, 
tool steels and alloy steels. For the instal- 
lation of the mill and its ancillary plant two 
existing buildings were joined together, and 
the new layout enables the ready transfer 





The finished hot bar 


removal conveyor can be seen in the floor in the foreground 
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of finished bars to the heat-treatment and 
the bright bar turning sections of the works. 

The mill was supplied by the Brightside 
Foundry and Engineering Company, Ltd., 
Sheffield, and has five stands, the last three 
of which can be used for finishing. It is 
designed for rolling bars up to 60ft long 
in sizes from #in to l}in round, and equi- 
valent bar sections and flats up to 3in wide. 
The rolling speed is 300ft to 900ft per minute. 

The mill is driven by a 500 h.p. d.c. motor, 
the speed of which is controlled during 
rolling by the supervisor at a centroi desk 
adjacent to the roughing stand. This panel 
is equipped with a load indicating ammeter, 
a speed control regulator and an emergency 
stop button. The roll train is driven through 
a reduction gearbox coupled to combined 
mill pinions and a diagonal gear set. The 
five stands of double duo roll housings are 
connected by universal couplings, and pro- 
vision has been made for the installation of 
a sixth stand if required. The cast iron 
roll housings have cast steel chocks and 
roller bearings. Springs and suspension bolts, 
which are used to balance the top rolls 
and their chocks, are adjusted vertically 
by forged steel screws which are operated 
by swivel levers and notched discs. Roll 
cooling is by means of pumped river water 
for which a tank is provided at each housing. 
Water is directed by flexible hoses on the 
rolls and scale is carried to a collecting pit 
which can be cleared as required. 

To facilitate and speed the work of roll 
changing, spare housings are provided to 
enable two complete stands of rolls to be 
prepared in a separate assembly bed whilst the 
mill isin operation. A dust free assembly shop 
and roll store has been provided for the mill 
and in it the roller bearings are fitted into 
the rolls by an oil injection equipment. 

Billets for the new mill are at present 
heated in a continuous pulverised fuel 
furnace and they are transferred by live 
roller gear to the roughing stand, hot cogging 
shears being provided for use when required 
adjacent to this stand. On the outgoing side 
of the last three stands, any of which can 
be used for finishing, there is provided in the 
floor a transfer equipment which moves the 
bars across to a live roller conveyor. The 
transfer equipment consists of seven chain 
skids ; the roller conveyor which carries 
the finished bars on down the shop to a 
hot saw can be seen in the foreground of 
the illustration of the mill. The hot saw 
is later to be replaced by a hot shear. 

The outgoing bar table and a group of 
ancillary plant, to be seen in the lower illus- 
tration, is situated in a sunken section 
of the mill floor, an arrangement which 
facilitates handling the hot bars at floor 
level. Bars and flats pass straight on to a 
roller table in this section. Those which do 
not require slow cooling or reeling, are trans- 
ferred to a straightening rack, from which 
they are subsequently removed by overhead 
crane. Bars requiring reeling are transferred 
to a second rack for passing through a hot 
reeling machine. Those which require fur- 
nace cooling are charged into a gas fired, 
temperature controlled furnace at the far 
end of the bar table or into a nest of slow 
cooling tubes at the side of the furnace. 
Bars which have to be heat treated are 
removed from this section in stillages to 
an adjoining heat-treatment bay. 

Whilst the new double duo mill was in 
course of construction production was main- 
tained by an old 10in mill driven by a steam 
engine. This old mill and its engine are to 
be dismantled when the new mill is in full 
operation and additional biilet furnace 
capacity installed in its place. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


COMPOSITE STEEL AND CONCRETE 
CONSTRUCTION 


Six,—I read with interest the article appear- 
ing in the November | issue describing the 
new development to take advantage of com- 
posite action between concrete slabs and 
supporting steel beams. Composite con- 
struction has been used in this country and 
the United States for several years with 
great success. The spirals used to transmit 
the horizontal shear and also to form a 
mechanical anchorage have been used in the 
U.S.A. under a patent and were known as 
alpha spirals. They were, howevei, welded 


Shear connectors consisting of three studs, jin by 4in, welded on the top flange 


to the top flange of the beams. In other 
words, the beams were not split as done by 
Messrs. Jenkins and Potter. It was men- 
uoned that extra spirals may be welded to 
each end of the beam where the shear is 
greatest. Another method, which is certainly 
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Shear Connectors 
cremains 


Slab formed by blocking up from bottom flange 
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simpler, and has been used in most cases, is 
to alter the pitch of the spirals. The pitch 
for the alpha spirals varied between 4in and 
16in, and the mean diameter varied from 3in 
to 12in, thus giving a wide variety of choice. 
If, however, the horizontal shear was greater 
than that which could be tesisted by a 4in 
pitch then more than one spiral was used. 
Some years ago, channels began to be used 
as shear connectors, again welded to the top 
flange of the beams and this became the 
standard method of construction for many 
provincial and state highway bridges, notably 
in Alberta. These shear connectors were 
thoroughly studied at the University of 
Illinois and design rules were obtained. In 
the past three years, however, a new shear 
connector has been developed in the form of a 
stud, which is instantaneously welded to the 





top flange of the beams. The normal method 
of stud welding is used. These studs have 
also been tested at the University of Illinois 
and design rules obtained. The method is 
very quick and economies are claimed. 
It is noticeable that three large bridges under 
construction in this province all use this 
method. I enclose a photograph showing 
jin studs, 4in long, used on the Oak Street 
bridge, Vancouver. You will note the head 
on the stud which provides the mechanical 
anchorage. The studs are just placed closer 
together as the horizontal shear increases. 

The advantages of composite construction 
on large buildings and bridges are many and 
in nearly every case the initial cost is 
decreased, particularly on bridges where 3in 
saved in height can mean a great saving on 
approach earthworks. 
Also, of course, from 
the British point of 
view, there is a definite 
saving in steel. Thete 
is some merit in 
splitting the beam, thus 
taking full advantage 
of compression resist- 
ance of concrete and 
tensile resistance of 
steel, thus using both 
materials to _ their 
maximum advantage. 
However, in buildings, 
I believe it is still 
common in England to 
fireproof steel with 
concrete rather than 
lath and plaster and, 
therefore, concrete 
is poured around the 
beam, thus being monolithic with the floor 
slab. Here, in Canada, where material costs 
are low and labour is high, we do not split 
the beams and we fireproof with lath and 
plaster. Therefore, the slab is formed by 
blocking up from the bottom flange, as 
shown. This aids the contractor by having 
a clear working space underneath. By fire- 
proofing with lath and plaster, a considerable 
saving is achieved in the dead load. Tests 
have shown that, with proper thicknesses of 
plaster and the right material components, 
any hourly rating can be achieved. 

The best use of composite construction in 
this country would seem to be in bridge 
work, where a saving in height and steel can 
be achieved, although the stresses can be 
kept within those specified. And, at the 
same time, often the cost is Jess. Using the 
maximum size section, greater spans can 
also be achieved without the use of built-up 
sections. Using a 36in wide flange, beam 
spans of over 90ft have been built for highway 
loading. This Institute has constantly advo- 
cated the use of such construction, both in 
bridges and buildings, as we feel a sound and 
more logical engineering solution is provided 
to the client at cheaper cost. 

JOHN WHEELER, 
Canadian Institute of 
Steel Construction Inc. 
Vancouver, B.C., 
November 28, 1957. 


BALLISTIC ROCKET ERA 


Sir,—I believe that a deterrent both less 
vulnerable and less costly than that described 
in your leading article on December 20, 
last year, may be readily encompassed. 
The “ Polaris’ is almost certainly rendered 
more costly by the provision for it to be 
fired from a moving deck, while it is 
undoubtedly further from final acceptance 
for service. If, however, vessels resembl- 
ing the Landing Ships, Tank, of the 
last war were used as carriers, they 
could remain at sea, immune from any 
attack not immediately preceded by recon- 
naissance, until required to strike: they 
could then be beached to form a stationary 
launcher. 

There should be little difficulty in fix- 
ing the exact position of a vessel in 
sight of land, so that one of the problems 
of the Fleet Ballistic Missile System disappears. 
Such carriers could use the same vehicles, 
“ Jupiter” or “ Thor,” as the land bases, 
if these indefensible installations are to 
remain : the capital investment should be 
vastly less, since a ship is an ideal store 
for bulk fluids, and water to quench the 
exhaust in static motor testing will be 
available simply by opening the doors in 
the bows. I anticipate that it would be 
necessary to fly guidance units ashore at 
intervals for inspection and _ calibration, 
but the equipment for such tasks is likely 
to be so expensive that it would in any 
case be centralised between a number of 
sites. 

** HINCHCLIFFE” 

London, 


December 31, 1957. 


Book Reviews 


Jane’s Fighting Ships, 1957-58. Edited by 
R. V. B. BLACKMAN. Sampson Low, 
Marston and Co., Ltd., 25, Gilbert Street, 
Oxford Street, London, W.1. Price 105s. 


IN an introduction to this Diamond Jubilee 
edition of the always reliable and up-to-date 
work of reference, Jane’s Fighting Ships, the 
First Sea Lord emphasises that the publica- 
tion of Jane’s in any year is a red-letter day 
in the naval world. It is thus particularly 
fitting, he adds, that the sixtieth issue should 
coincide with the announcement of our first 
nuclear-powered submarine, the ‘ Dread- 
nought ”—the most dramatic naval develop- 
ment we have seen since the “ Dreadnought ” 
of fifty years ago. Whether the coincidence 
is of any great significance is perhaps open 
to question. For Jane’s deals with all the 
navies of the world and—as this edition makes 
clear—the United States already has fifteen 
submarines, a carrier and a cruiser built, 
building or authorised and is asking Con- 
gress’s approval for another four submarines 
—all with atomic power. The more note- 
worthy feature of the new edition is the great 
improvement in the format which has changed 
from the horizontal to the vertical. In its 
new shape, it can be read conveniently—like 
an ordinary book. Numerous additions have 
been made to the technical data and tables 
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and over 800 new illustrations have been 
inserted, either of newly constructed material 
and recently converted warships or in replace- 
ment of earlier illustrations. No doubt all 
these alterations and additions account to 
some extent for the increase in price to 
five guineas. But the main reason is more 
likely that the publishers could not continue 
to absorb the constantly increasing costs of 
production. 


In the foreword summarising the main 
changes and developments in the principal 
navies of the world—which this year is 
particularly well and objectively written— 
the publishers suggest the possibility of 
nuclear powered submarines equipped with 
guided missiles replacing aircraft carriers 
within a few years as the spearhead of naval 
warfare. The immense increase in the 
efficiency and fighting value of submarines 
given by atomic power cannot be over- 
emphasised. But it is difficult to visualise an 
underwater vessel ever becoming the “ capital 
ship” of the future. Faced with atomic 
depth charges, restricted to periscope vision 
(asdic and hydrophone are not satisfactory 
alternatives), limited in her capacity to carry 
armaments, equipment and stores, and liable 
if she appears on the surface to be put out 
of action by the 4in gun of a destroyer or 
frigate, even an atomic-powered submarine 
would not be of much value in guarding the 
sea communications. It is worth noting, 
also, that the larger the submarine, the easier 
target she is for asdic-fitted surface vessels. 


In pointing out that, apart from having a 
huge submarine fleet, Russia has built since 
the second world war more cruisers and 
destroyers than all the nations of the rest 
of the world combined, Jane’s does not 
attempt to explain what this large, powerful 
and fully manned fleet is for. Indeed, in 
the light of the new era of thermo-nuclear 
bombs and ballistic rockets, it seems an 
impossible problem to solve except by refer- 
ring to Marshal Zhukov. “ In a future war,” 
he says, “the struggle at sea will be of 
immeasurably greater importance than it 
was in the last war.”” Now that the United 
States is building an atomic powered cruiser 
with an armament consisting almost entirely 
of guided weapons, it would be helpful if 
future issues of Jane’s would distinguish 
more clearly between ships armed with 
offensive missiles and those armed with anti- 
aircraft guided missiles. The latter are now 
to be found in almost all kinds of United 
States fighting ships, whereas the offensive 
weapon—the flying bomb “ Regulus ”—is 
as yet fitted only in a few submarines and 
also, purely to supplement aircraft, in ten 
aircraft carriers. Moreover, the time is 
approaching when large ships and atomic- 
powered guided missile submarines will be 
armed with the “ Polaris.” Indeed, some 
months ago the former Secretary of the U.S. 
Navy implied that the era of the ballistic 
rocket firing submarine had already arrived 
and it has been generally assumed that three 
of the four new atomic-powered submarines 
asked for in the current naval programme are 
to be armed with this weapon. According to 
Jane’s, however, they are to have the same 
type of armament as their conventional pre- 
decessors—the ‘“* Regulus” flying bomb. 
The range of the “ Regulus” has been 
increased to 1000 miles, but it is, of course, 
nothing more than a supersonic jet fighter 
and liable to be shot down by A/A defences. 
Pages 72 to 112, dealing with the other 
Commonwealth Navies, make interesting 
reading. These navies are expanding rapidly 
and provide a substantial addition to the 
sea power of the Commonwealth. 
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Reports on in Physics. Vol. XX, 
1957. Executive editor A. C. STICKLAND. 
The Physical Society, 1, Lowther Gardens, 
Prince Consort Road, London, S.W.7. 
Price 63s. to non-Fellows, 27s. 6d. to 
Fellows. 

PREPARED under the general supervision 
of the Papers Committee of the Physical 
Society, this volume contains nine reports. 
The first, from Imperial College, deals with 
the theory of plasma oscillations in metals. 
Here, after a review of previous treatments 
of the Coulomb interaction, the plasma 
theory is presented in a simple way, the 
author concluding with a semi-quantitative 
theory of the effects of the periodic lattice 
field and of the core electrons. The second 
paper emanates from the Clarendon Labora- 
tory, Oxford, and gives an account of the 
theory of liquid ‘He. It is shown that the 
treatment developed by Landau and Feynman 
is adequate to explain nearly all the properties 
of the liquid, the principal problem being 
the behaviour at high rates of flow or when 
carrying a heavy current of heat. A paper 
from Harwell reviews recent experiments 
with protons having energies in excess of 
100 MeV. Phase shift analyses of data from 
the study of proton-proton scattering below 
400 MeV are said to indicate the general 
trend, and to have made model tests possible. 
The character of scattering changes at 
energies above 400 MeV. Existing explana- 
tions of experimental results, it is suggested, 
are over-simplified. A general discussion of 
theories of collective behaviour is presented 
in another contribution from the Clarendon 
laboratory. 

The most massive individual work in the 
collection is American, a paper on K mesons 
and hyperons from the Enrico Fermi Insti- 
tute in Chicago. This deals with both strong 
and weak interactions, and takes up 141 
of the 566 report pages in a survey of 
empirical knowledge as it appeared at the 
end of 1956. An appendix (added when 
the paper was in proof) considers recent 
work on the non-conservation of parity. 
The Clarendon Laboratory is represented 
for a third time in this volume by a re- 
port on the microwave properties of solids. 
This discusses electron magnetic resonance 
techniques and considers recent experiments 
on cyclotron resonance in semiconductors. 
A review of high-speed methods, from 
Cambridge University, and a review of 
experimental and theoretical work on sensi- 
tivity, from Bristol University, form a duet 
of papers on photography. The last report 
in the collection, from Queen Mary College, 
London, deals with the theory and properties 
of solid argon. The dynamics and thermo- 
dynamics of inert gas crystals are discussed, 
and while agreement between theory and 
experiment is indicated in many cases, it 
is shown that further progress requires the 
extension of experiments to lower temper- 
atures. 

Cumulative author and subject indexes 
for volumes XVI to XX are given at the 
end of the book. 


Gas Turbine Materials. By J. Lucas and 
J. F. Pottocx. Temple Press, Ltd., 
Bowling Green Lane, London, E.C.1. 
Price 25s. 

For the metallurgist whose main concern 

is the use of materials at elevated tempera- 

tures, there is already available a number 
of books devoted to the study of heat resisting 
steels and alloys. Most of these books, 
however, are of a highly specialised nature 
and are of little interest to the gas turbine 
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engineer who is not concerned with the 
theoretical aspects of material development. 
This book is described as “A Survey of 
High Temperature Materials and Their 
Application to the Gas Turbine,” and as 
such its publication is welcomed. It should 
be read by all gas turbine engineers and 
particularly by the non-specialist metallurgist 
who is unfamiliar with gas turbines. Such 
readers will find the subject treated in a 
concise and interesting manner and cannot 
fail to profit from the information given. 

In the opening chapter the authors discuss 
the development of materials for high 
temperature applications and the impact 
of the gas turbine on that development. 
The following chapter deals with the influence 
of performance requirements and fuel used 
on gas turbine operating conditions. The 
inclusion of references to design and per- 
formance requirements will be of little 
value to the gas turbine engineer but will 
be appreciated by the metallurgist. Chapter 
three is devoted to the discussion of metals 
under stress and temperature and it is rather 
disappointing to find no design curves 
for some of the more well-known materials 
such as the Nimonic alloys. In this chapter 
several pages are devoted to Vanadium 
Pentoxide and its effect on metals and alloys. 
Unfortunately, after having stimulated the 
interest of the reader the authors have 
omitted to give a single reference at the end 
of the chapter to this most important subject. 
In discussing erosion on page 85 it is said 
that in a steam turbine it is essential to avoid 
the use of steam containing the slightest 
trace of water droplets since otherwise 
rapid erosion of the blading will occur. 
This is somewhat misleading since the pre- 
sence of water in an L.P. turbine cannot 
be avoided and with high peripheral speeds 
erosion shields must be used. The remaining 
chapters are devoted to the application of 
high temperature materials, and speciai high 
temperature materials, including ceramics, 
cermets and protective coatings, and finally 
the manufacture of gas turbine components 
is discussed. There is an ‘appendix of 
compositions of British and American alloys 
which would be much improved if sub- 
divided into casting and forging alloys. 

In a book of this nature there are bound 
to be differences of opinion between author 
and reader. For example, the use of alumi- 
nium bronze for marine and land-based 
gas turbine compressor blades is referred 
to on page 91, but experience has proved 
such a material to be unsatisfactory. Again, 
on page 101, the authors list as the first 
requirement of a material for heat exchanger 
tubes a high thermal conductivity. With 
thin-walled tubing the variation in thermal 
conductivity has little effect on the overall 
efficiency of a tubular heat exchanger. 
These criticisms are, however, of a minor 
character and do not detract from the 
value of the book to all who are connected 
with, or just interested in, the development 
of gas turbines. 


Books Received 


B.B.C. Handbook, 1958. British Broadcasti 
9 Broadcasting House, : ve 
ice 5s. 


Careers oy Mae & Engineering. The Women’s 
ngineering iety, 26, Victoria Street, Westmi 
London, S.W.1. Price 15s. pueseettoay 


Industrial Television. By H. A. McGhee. George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, London, W.C.2. Price 15s. 


Spannbetonbau. By Wolfgang Herberg. B. G. 
Teubner Verl Ischaft Leipzig, Ci, Gold- 
schmidtstrasse 28 (Postschdiersfach), East Germany. 


Price DM. 26. 
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Obituary 


SIR ALLIOTT VERDON-ROE 


On January 4, Sir Alliott Verdon-Roe died 
at the age of eighty. Born at Patricroft in 
1877, Edwin Alliott Verdon-Roe was edu- 
cated at Saint Paul’s School, and at the age of 
fourteen and a half travelled to British 
Columbia to learn surveying with a civil 
engineer. On his return he spent five years 
as an apprentice in the locomotive works of 
the Lancashire and Yorkshire Railway, and 
subsequently sailed as an engineer for two 
years. He then entered the motor industry 
as a draughtsman and designer. In the 
model aeroplane competition held by the 
Daily Mail in 1907, he received the highest 
prize awarded. 

Verdon-Roe then built a full-size aero- 
plane with which he succeeded in making a 
flight at Brooklands in June, 1908. However, 
he shortly afterwards abandoned the pusher 
aircraft and constructed the famous tractor 
triplane, which was flown at Lea Marshes in 
1909 ; from then on he held to the tractor 
principle, chiefly with biplanes, and saw it 
achieve preponderance in world aviation. 
The first machine had both main and tail 
surfaces in the triplane configuration, but 
in 1911 he built a biplane which was followed, 
in the next year, by the Avro “ 504,” with 
an 80 h.p. Gnome engine. This machine 
was developed with conspicuous success, 
remaining in service for over fifteen years 
and being followed by others with a family 
likeness. In 1912 also he built a cabin 


monoplane and then a cabin biplane, which 
was the first enclosed aeroplane to fly. A 
series of biplanes with 50 h.p. Gnome 
engines were the first aeroplanes designed and 


built in this country to be delivered to the 
Army. Other Avro biplanes bombed the 
Zeppelin sheds at Friedrichshafen in 1914, 
and one brought down a Zeppelin in aerial 
combat. During the first world war the 
“ 504,” with 100 h.p. Gnome and other 
rotary engines, together with the “ Gosport 
System” of flying instruction, satisfied an 
immense demand for pilot training, and, at 
least until instruction of crews for the 
second world war began in America, more 
pilots had been trained on Avros than any 
other machine. 

Training aircraft did not occupy the firm 
of A. V. Roe and Co., Ltd. exclusively, 
however, and in 1915 there was designed 
a two-seater fighter with a performance 
outstanding at that time. In 1916 the twin- 
engined Avro “ Pike” was evolved for the 
Royal Naval Air Service, a three-seater 
with two free gun mountings which was 
described as a fighter-bomber, and more 
powerful versions were the first Avro models 
to carry the name “ Manchester.” The 
“ Spider ”’ single-seat fighter, described then 
as “ wireless,” was a strut-braced sesquiplane, 
with the cockpit in between the spars of the 
main plane. 

In 1918, Verdon-Roe was appointed 
O.B.E., and in 1928 he was knighted. He 
sold his interest in the firm he and his 
brother had founded and associated himself 
with one of the few firms building flying 
boats for the Air Ministry, subsequently 
known as Saunders-Roe, Ltd. The Saro 
“Cloud” and “ Cutty Sark” were amphi- 
bians, but twin-engined flying boats, such as 
the “* London,” the wartime “ Lerwick,” and 
the “SR/Al” jet fighter, were the main 
product of the firm. The marine craft 
culminated with the great “ Princess ” flying 
boats that are still in existence. 

One of Verdon-Roe’s persistent interests 


was the application of aerodynamics to the 
motor-cycle, and in 1922 he produced a 
monocar, a single-track vehicle in which the 
rider had a bucket seat. The first model, 
with a Barr and Stroud sleeve-valve engine, 
had small outrigger wheels for stability at 
low speeds. These were discarded in the 
later ““ Uno,” which had much larger wheels 
with the springing actually inside that at the 
front. More recently he modified a “ LE” 
Velocette to an open-frame design, giving 
the rider much increased weather protection. 
Another interest of his later years was 
monetary theory and the possibility of 
reform to reduce the burden of debt upon 
the economy and to establish the preroga- 
tive of the State over currency creation ; he 
was a vice-president of the Economic Reform 
Institute. 


VISCOUNT WAVERLEY, O.M. 


A BACKGROUND of education in the sciences 
has not often, in the past, been favourable to 
success in public life. Since that fact has 
often been raised in criticism of custom, it is 
particularly pertinent to recall that such a 
background was enjoyed by one of the most 
prominent and able of British administrators, 
Lord Waverley, who died on January 4, at 
the age of seventy-five. The Times says of 
him that “no single adverse criticism can 
justly be recorded of his administrative 
capacity or his cool judgment.” 

John Anderson was born at Eskbank, 
Midlothian, in 1882, and educated at George 
Watson’s College, Edinburgh, Edinburgh 
University, and Leipzig University. He had 
a distinguished early career in the civil 
service, and held many important posts. He 
was knighted in 1919. In the nineteen 
twenties he was under-secretary to the Lord 
Lieutenant of Ireland, and later permanent 
Under Secretary of State at the Home Office. 
In 1932 he became Governor of Bengal, and 
was particularly successful in furthering the 
stability and progress of that region at a 
critical time. When his term of office was 
over, he became, in 1938, the Member of 
Parliament for the Scottish Universities. 
Governmental appointments—as Lord Privy 
Seal, Secretary of State and Minister of 
Home Security, and later as Chancellor of 
the Exchequer—followed through the war 
years. His name is associated particularly 
with his work at this time, which included 
the introduction of the Anderson shelter : 
this was evolved to meet a requirement for a 
shelter that could be erected with a minimum 
of skill in any garden and would be cheap to 
mass-produce. The final product, to the 
designs of the late Sir William Paterson, 
composed chiefly of corrugated steel sheets, 
was familiar throughout the country. 

But it is in the later stages of his career 
that Sir John Anderson’s work became of 
especial interest to engineers. He was the 
member of the War Cabinet carrying respons- 
ibility for scientific research bearing on the 
war, including applications of nuclear phy- 
sics. Amongst the many honours which he 
received, Fellowship of the Royal Society 
may be especially noted here, an award 
which was in recognition of this wartime 
work. 

The post-war phase of Viscount Waverley’s 
career (he was raised to the peerage in 1952) 
is of special interest to the engineering world. 
He became chairman of the Port of London 
Authority in 1946, a position he held until 
his death, and was also chairman of the 
committee set up in March, 1953, to inquire 
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into the causes of the storm and tidal surge 
which wrought such severe damage and loss 
of life earlier that year. He showed especial 
interest in the civil engineering aspects of the 
work of both the Waverley Committee and 
of the P.L.A., and was generally present when 
their work was discussed at Institution meet- 
ings, to which he also contributed in discus- 
sion. Lord Waverley will also be recalled 
with affection by the many delegates to the 
Nineteenth International Navigation Con- 
gress held in London last July, for he was 
president of the British organising committee 
of the Permanent International Association 
of Navigation Congresses, and of the 
Congress itself. 

The Order of Merit was conferred upon 
Lord Waverley less than a month ago. He 
was then in hospital, where the insignia of 
the order was handed to him by the Queen’s 
private secretary. 


ALASTAIR McLEOD 


WE have learned with deep regret of the 
death of Mr. Alastair McLeod, which 
occurred at Ruislip last Friday, January 3. 
Mr. McLeod, who was fifty-eight, was well 
known as a technical journalist whose special 
interest was in the ferrous and non-ferrous 
metal industries. For over twenty years he 
had served on the staff of Industrial News- 
papers, Ltd., and, at the time of his death, 
was head of the metallurgical editorial staff 
of the group. 

Alastair McLeod was born in Edinburgh 
and received his metallurgical training in 
Scottish steel works. Thereafter he worked 
for several years for Frederick Braby and 
Co., Ltd., in Glasgow, and for other sheet 
steel rollers in Scotland. The experience 
thereby gained and added to during the sub- 
sequent years of his career led to Mr. McLeod 
being regarded as one of this country’s 
acknowledged authorities on rolling mill 
practice. McLeod left the land of his birth 
and came to London in 1937 to join Indus- 
trial Newspapers, Ltd., as editor of Sheet 
Metal Industries. Subsequently he became 
managing editor of that journal and of 
Metal Finishing Journal and Metal Treatment 
and Drop Forging, and chief metallurgical 
editor of Jron and Coal Trades Review. 

There were numerous services rendered to 
metallurgy by Mr. McLeod in addition to 
his work for the journals with which he was 
associated. He was a Fellow of the Institu- 
tion of Metallurgists, and a member of the 
Iron and Steel Institute, the Institute of 
Metals, the Institute of Welding, the Institute 
of British Foundrymen, the Institution of 
Production Engineers, and of the Refractories 
Association of Great Britain. In the course 
of his work, Mr. McLeod travelled extensively 
not only throughout this land, but also on 
the Continent of Europe, where he was very 
well known in metallurgical circles. One 
country, we believe, which he had never 
visited was the U.S.A. For some years, Mr. 
McLeod had been a member of the Electro- 
chemical Society and of the American 
Association of Iron and Steel Engineers, and 
it was a great disappointment to him that he 
was unable to visit Pittsburgh last year to 
present in person, at the annual convention 
of the latter association, a paper which he 
prepared on “ The Technical and Economic 
Position of European Steel Making To-day.” 

Frequently, at technical meetings and 
works visits, it was our pleasure to meet 
Alastair McLeod. He was an able metal- 
lurgist and a capable writer. Moreover, he 
was a genial and kindly soul. We know 
that in technical journalism and in the metal- 
lurgical industries, there are many who share 
our regret at his death. 
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Instruments for Process Control 


Propucts of the American firm of Beckman 
Instruments, Inc., and its German subsidiary 
were shown recently under the auspices of 
Winston Electronics, Ltd., Shepperton, Middle- 
sex. Dr. H. Righi, head of the German branch, 
gave a short talk on process control and the 
virtues of the four instruments displayed. 
The instruments shown, in order of novelty, 
were an industrial gas chromatograph, an electro- 
lytic hygrometer, a leak detector and a gas 
analyser. 

Dr. Righi stated that the application of gas 
chromatography was very new, though the 
principle was known thirty years ago. The name 
arose from the existence of a similar analytical 
method used with liquids ; there the components 
were separated by colour reagents, a dark brown 
or grey colour becoming unmixed into red, 





Automatic chromatograph for continuous sampling 
and analysis of gas mixtures 


yellow, blue, &c., on passage of an electric 
current. With gases the method was to pass a 
carrier-borne sample through a tube, possibly of 
copper, filled with an absorptive material such 
as silica gel, charcoal or aluminium oxide. The 
carrier gas was inert to the filling material. 
According to their differing affinities, the various 
components of the sample would be differently 
retarded by the filler and would leave the tube at 
different times. The separated components 
could then be detected. In the Beckman 
chromatograph the method was periodically to 
tap off a sample from the process line by means 
of an automatically-operated piston valve. A 
measuring cell in the sampling loop passed pure 
carrier gas and carrier-plus-sample alternately, 
while only carrier passed through a reference cell. 
Thermistors in the two cells were arranged to 
sense changes in the thermal conductivity of the 
gas in transit, and, connected in a Wheatstone 
bridge network, they gave zero net signal when 
carrier was passing through both cells. The 
unbalance of the bridge when carrier-plus- 
sample was in passage through the measuring 
cell depended on the nature of the sample, and 
therefore enabled identification of the separated 
components of the latter. The instrument had 
been developed in the U.S.A. because it was 


required to monitor a chlorine stream of about 
95-97 per cent concentration, and the desired 
accuracy of within +0-25 per cent could not be 
attained with existing equipment. Work had 
started more than three years ago, and the device 
evolved had now been in service in the Union 
Carbide and Carbon Corporation plant for 
two-and-a-half years. Dr. Righi imagined that 
that company had by now installed about 
sixty-five to seventy-five of such instruments. 
The concentration of chlorine could be measured 
within 0-1 per cent. 

The electrolytic hygrometer shown by the 
speaker was for the monitoring of humidity in 
streams of gas. These instruments worked in a 
maximum range of 0 to 2000 parts per million, he 
said, which was far less than normal atmospheric 
humidity ; 0-2000 p.p.m. would represent up to 
0-1 per cent humidity ina gas. The lowest range 
was 0-10 p.p.m., and the instrument was suitable 
for temperatures and pressure ranges up to 
100 deg. Cent. and 0-7-7 atmospheres, respec- 
tively. 

The gas analyser demonstrated by Dr. Righi 
used infra-red radiation to detect carbon dioxide. 
The sample was introduced to the measuring 
cell and beams passed through this and a reference 
cell containing standard gas (in this case nitrogen 
with 3 per cent carbon dioxide) were compared. 
This analyser was not as versatile as the chroma- 
tograph: for example, it could not measure 
both carbon dioxide and oxygen. The leak 
detector shown by Dr. Righi employed helium 
as the search gas. , 


Ross Spur Motorway 


IT has been announced that work on the Ross 
Spur motorway will start in the spring. This 
motor road will be 20 miles long and will give a 
better route for traffic between the Midlands 
and South Wales. It is estimated to cost about 
£6,000,000. Tenders for the first two sections, 
totalling 10 miles, have been accepted the 
Ministry of Transport and Civil Aviation states, 
and contract documents are being prepared. 
The first contract is for a length of 7 miles, 
including a 14-mile by-pass at Ross, and will 
be let to Tarmac Civil Engineering, Ltd. The 
second contract is for 3 miles at the eastern end 
of the motorway, and includes a bridge nearly 
4+ mile long over the River Severn ; it will be let 
to A. E. Farr, Ltd. Both of these contracts will 
take about two and a half years to complete, 
and two further contracts for the remainder of 
the motorway are timed to start six months 
later and to be completed in two years. 

At its eastern end the Ross Spur will connect 
with the Worcester-Gloucester Trunk Road, 
A.38, north of Twyning. Eventually, it will be 
extended to join the proposed Birmingham- 
Bristol motorway. The western terminal will be 
at a point on the Worcester-Ross Trunk Road, 
A.449, about 14 miles north-east of Ross. 

The road will be of the standard associated 
with motorways—dual 24ft carriageways, hard 
shoulders, and no connections with the existing 
road system except at its ends and at two flyover 
junctions, one at Jay’s Green, where the Ross- 
Newent Road B.4221 crosses over the motorway, 
and the other at Bury Court, where the Ledbury- 
Gloucester Road A.417 crosses it. 

At Queenhill a bridge 2466ft long will be 
built to carry the Ross Spur over the River 
Severn. This bridge will have a central span of 
nearly 240ft over the river and two side spans of 
just over 130ft each ; these spans will be of steel 
construction with a reinforced concrete deck. 
The approaches will have nine spans on the west 
bank and fifteen on the east bank, all of rein- 
forced concrete construction and each spanning 
about 82ft. The bridge will have a navigational 
headroom of 44ft. 

Between the proposed Ross Spur and the 
Ross by-pass is a short length of existing road, 


A.449. This will be widened to accommodate 
two carriageways, uniform in width with those 
on the new roads. The Ross by-pass will lie on 
the north side of Ross, linking the motorway 
with trunk roads A.40 (leading to Newport) and 
A.49 (leading to Hereford) at Wilton. The 
by-pass will also have two 24ft carriageways, and 
although it will be constructed as an all-purpose 
road, the number of side turnings will be kept to 
a minimum, it is stated. Where the by-pass 
crosses the River Wye at Bridstow, a prestressed 
concrete cantilever bridge will be built,-with a 
203ft span over the river and two 75ft approach 
spans. 

The design of Queenhill Bridge has been pre- 
pared by Sir Alexander Gibb and Partners and 
Sir William Holford ; Bridstow bridge has been 
designed by Messrs. Scott and Wilson, Kirk- 
patrick and Partners and Mr. Arthur Bailey. 
Other bridges in Gloucestershire have been 
designed by Messrs. W. S. Atkins and Partners. 
The remainder of the work has been designed 
for the Ministry of Transport and Civil Aviation 
by the agent authorities, the County Councils, 
whose county surveyors are Mr. D. H. Banks 
(Herefordshire), Mr. E. C. Boyce (Gloucester- 
shire), and Mr. W. R. Thomson (Worcestershire). 


Safety in Mines Research 


Tue thirty-fifth annual report of the Safety 
in Mines Research Establishment, which has 
just been published (H.M. Stationery Office, 
4s.), deals with activities in the year 1956. It 
surveys the Establishment’s researches on explo- 
sives and blasting devices ; explosion and fire 
hazards ; engineering and metallurgical matters, 
and dust control and pneumoconiosis. There is 
also some account of the Establishment’s testing 
services, 

Introducing the report, Mr. H. T. Ramsay, 
director of the Establishment, says that mining 
research has been in progress for a long time and 
the easier answers have usually been found. 
Real advances against the remaining hazards, 
however, will only be made by a penetrating 
study of their mechanisms and, so far from 
becoming easier, one may expect the Establish- 
ment’s work to become more difficult. Mr. 
Ramsay recalls that during 1956, the Establish- 
ment began its move into new premises at Broad 
Lane, Sheffield (THE ENGINEER, May 10, 1957). 
The new building there houses the engineering 
sections and also the majority of the technical 
information services. Already this extension 
of the Establishment’s premises has proved to 
be a great help in solving an acute accommoda- 
tion problem. One aspect of that problem, Mr. 
Ramsay remarks, is that it has resulted as much 
from increasing the strength of the research teams 
to the extent, as from the increasing 
complexity of the work. 


Motor Vehicles and Corrosion 


THe Corrosion Group of the Society of 
Chemical Industry has arranged a Symposium 
on the Protection of Motor Vehicles from 
Corrosion, to take place at the Institution of 
Mechanical Engineers, 2, Birdcage Walk, 
London, S.W.1, on Tuesday and Wednesday, 
March 11 and 12, 1958. 

Ten papers, dealing with the engine, cooling 
system, ¢€ accessories, and bodywork of 
vehicles, and with packaging for export, will be 
presented for discussion by representatives from 
the British motor industry and research organisa- 
tions. Preprints will be available to those 
registering as participants and paying the confer- 
ence fee of 10s. for members of the Society of 
Chemical Industry and 40s. for non-members. 

Further particulars and forms of registration 
may be obtained from the Society of Chemical 
Industry, 14, Belgrave Square, London, S.W.1. 
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C.E.A. eee * gas Installed in 
1 


In its last year of operation the Central 
Electricity Authority (whose functions were taken 
over on January | by the new Electricity Council 
and the Central Electricity Generating Board) 
was responsible for the installation of new 
generating plant with an output capacity of 
1788MW. This result compares with the record 
figure of 1797MW achieved in 1956 and is nearly 
three-and-a-half times the amount commissioned 
during the first year of public ownership ending 
March 31, 1949. The new plant commissioned in 
the power stations owned by the South of 
Scotland Electricity Board had an output 
capacity of 84MW, making a total of 1872MW 
of generating capacity provided in the area of the 
former British Electricity Authority. 

The additional C.E.A. plant, comprising 
thirty-five turbo-generators with an aggregate 
installed capacity of 1903MW, and forty-one 
boilers, having an aggregate evaporative capacity 
of 15,950,000 ib per hour, was installed in 
twenty-eight power stations. Four of them are 
new stations, in which plant was installed for the 
first time. Of the forty-one new boilers, two 
having an aggregate evaporative capacity of 
1,100,000 Ib per hour were oil fired. In addition, 
at four existing coal-fired stations eight boilers 
with an aggregate evaporative capacity of 
2,860,000 Ib per hour were converted to oil 
firing. Details are given in the accompanying 
table. 

A new record in speed of construction was set 
up by the commissioning of the first 60MW set 
at Rogerstone power station exactly three years 
after work started on the virgin site, the second 
and last set being brought into service three 
months later. Another achievement was the 
commissioning during the year, by three different 
turbine makers and two different boiler makers, 
of five 1OOMW units, all of 1500 lb per square 
inch steam pressure, which can be regarded as 
prototypes of the larger generating units which 
will come into service at intervals during the 
next five-year period for which the Central 
Electricity Authority have finalised plant instal- 
lation programmes. 

The peak demand met by the Authority during 
the year was 19,311MW, which was supplied at 
full voltage and frequency at 5 p.m. on Monday, 
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December 16. This was 1643MW above the 
peak load met at the beginning of the year, and 
was over 124 per cent above the peak demand of 
8607MW met in England and Wales in the year 
before April 1, 1948. The Authority has 
explained that the amount of generating plant 
due to be commissioned in 1958 will be sub- 
stantially less than in recent years because of the 
capital investment cuts imposed on the industry 
two years ago. 


Heat and Power Generation 


A 1000 u.p. Hick Hargreaves vertical com- 
pound steam engine, installed in 1885 in the 
Belfast mill of J. and T. M. Greaves, was replaced 
in 1956 by a Mirrlees, Bickerton and Day 
“ KSS.6”’ oil engine. The works has a large 
demand for heat as well as power, and, therefore, 
much of the heat release of the diesel engine has 
been directed to the generation of steam at 4 Ib 
to 5 lb per square inch gauge. The engine runs 
successfully on heavy oil fuel; with Brown 
Boveri turbo-charger and intercooler, it develops 
1470 h.p. and is direct coupled to a 1030kW 
Brush alternator. 

The boiler is a smoke tube Spanner 
“ Swirlyflo,” 4ft 6in diameter by 7ft long, 


_designed for a maximum evaporation rate of 


4000 Ib per hour. This evaporation rate is calcu- 
lated on 2000 lb per hour from feed water at 
120 deg. Fah., when passing 17,600 Ib of exhaust 
gas per hour at 850 deg. Fah. with the engine on 
full load developing 1470 b.h.p. The remaining 
2000 Ib per hour is produced by the heat dissipa- 
tion from the circulating water. The cooling 
water is arranged on a closed circuit passing 
from the engine through the exhaust gas boiler 
and returning to the engine via an electrically 
driven centrifugal pump, at a rate of 24,000 
gallons per hour. The temperature of the water 
entering the jackets is 228 deg. Fah. and there is 
an 8 deg. temperature rise through the engine, 
giving a circulating water temperature to the 
boiler of 236 deg. Fah. at full load. 

The outlet temperature of exhaust gas from the 
boiler is approximately 600 deg. Fah.; the exhaust 
gases are led from the boiler to the main flue 
of two existing Lancashire boilers and passed in 
series through a feed water economiser, process 
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water economiser, and air heater for a drying 
loft, before passing to the atmosphere via the 
main stack at 200 deg. Fah. approximately. 

There is a separate circulating water circuit 
which supplies the turbo-charger intercooler 
and the lubricating oil cooler in series ; the heat 
absorbed in this circuit is being used in the mill 
either for heating or process hot water. 

The engine is designed to run on heavy fuel 
normally ; but during starting up and closing 
down periods of approximately thirty minutes 
the engine will run on class “A” diesel 
fuel. The oil being used on this particular 
installation is commonly termed boiler fuel, 
with a_ viscosity of 3500 seconds Red- 
wood No. | at 100 deg. Fah., and a gross 
calorific value of 18,350 B.Th.U. per pound. The 
heavy fuel oil is drawn from the main storage 
tanks at a temperature of 90 deg. to 100 deg. 
Fah., and passed through a SkW thermo- 
statically controlled electric heater, where 
its temperature is raised to 220 deg. Fah., prior to 
centrifuging. From the centrifuge the fuel is 
pumped to a daily service tank of 800 gallons 
capacity, where its temperature is maintained 
at 190 deg. Fah. Fuel from the daily service 
tank is then drawn off by gravity feed to a small 
circulating pump; this pump is on a closed 
circuit and the fuel passes through a 3kW 
thermostatically controlled heater, where its 
temperature is raised to 235 deg. Fah. The main 
fuel pumps are fed from this closed circuit and 
since the fuel oil is in circulation the temperature 
remains constant at 235 deg. Fah. 

In September, 1957, a trial lasting one and a 
half hours, at an output of 1006kW and a turbine 
inlet temperature of 1032 deg. Fah., established 
the following heat balance :— 


Work to generator 
eat : 
To steam ... . 
To feed water economiser... 
To process water economiser . 
To air heater ‘ “a *. 
To space heating : ae 
Heat losses, radiation and flue ... 


Heat from fuel 


This indicates a gross thermal efficiency of 
91-33 per cent, but pumps and other auxiliaries 
required 3-33 per cent, giving a net heat utilisa- 
tion of 88 per cent. ‘ 


Generating Plant Commissioned by the Central Electricity Authority in 1957 


The items listed below, complete with all associated ancillary equipment, have been commissioned during the twelve months of the year 1957 


Name of power station 


| 
| C.E.A. divisions 
| 


Steam plant 
Acton Lane * 
Barking “ C”’ 
Bold “A"’ 


_ .| London 
| London 


Wales 


North Western, Merseyside and Nort ~ 


Turbo-generator plant 


Installed 
capacity 
in MW 
| 
| 


| 2x30 | Richardsons, Westgarth 


Maker 


Capacity 
in Ib per hour 


Main high pressure 


Boiler plant pipework 


...| Aiton and Co. 
...| Aiton and Co. 
.| Aiton and Co. 


.| C. A. Parsons 


| 

Mitchell Eng 

Babcock and Wilcox 
Yarrow ‘ tas 


Babcock and Wilcox 


Brighton“ B.. 
Carmarthen Bay .. 
Castle Donington 
Chadderton * 
Connah's Quay 
Deptford East H.P. 
East Yelland 
*Ferrybridge “ B"’ 
Goldington *: 


y"B 
Hams Halli “C”’ 
Huncoat 


Lincoln 


Stations 





.| South Eastern ... 


South Wales 
East Midlands 


North Western, 


Wales 


North Western, 


Wales 
London ... 
South Western 
Yorkshire 


.| Eastern 


London... 
Midlands 


Yorkshire 
East Midlands 
Midlands 


| South Western — 
.| South Wales 


Eastern 


sal Eastern 


Yorkshire 


| Bast Midlands 


27 stations, ns, including 4 new! 1 1 ‘divisions 


| 


Merseyside and North! 


Merseyside and North} 


North Western, Merseyside and North 

| Wales } 

..| East Midlands 
| Southern ... 

| Midlands 


' | | Richardsons, Westgarth 


Metropolitan-Vickers 
Metropolitan-Vickers 


C. A. Parsons 


¥ 


ro Metropolitan- Vickers 
oll C. A. Parsons : 
C. A. Parsons 


“| 


xXx 
ai 


British Thomson-Houston 
C. A. Parsons ie oe 
General Electric Company 
General Electric Company 


sass 


Brush 

English Electric Company 
| British Thomson-Houston 
| English Electric Company 
| Metropolitan-Vickers 


vy 
i 





a! geaa% 


Fevers 


yp ty Sipe 
rsons 
Metropolitan-Vickers 

C. A. Parsons... 
English Electric Company 
English Electric Company 


——NwWe hh 
+ < «x 


\3 


34 turbo-gene- | 
rators having | 
an aggregate | 
installed 
capacity of 
1893MW 





Hydro plant : 
Dolgarrog 


* In these new power stations plant has been commissioned for the first time in 1957. 


| North Western, Merseyside and North) 1 x 10 
Wales | 


| 
Boving and Co. 
| 








mary | 


41 boilers, having 





383538 
38 


Babcock and Wilcox ... 
Babcock and Wilcox . 
Simon-Carves | 


International Combustion .. 


John Thompson _ . 

Stirling Boiler Babcock and 
Wilcox 

Clarke Chapman .. 

Simon-Carves 


| Simon-Carves 
| Simon-Carves 


Richardsons, Westgarth 
John Thompson . : 
Babcock and Wilcox . 


| Richardsons, Westgarth 


Mitchell Eng. 

Babcock and Wilcox 
Mitchell Eng. oh hae 
Babcock and Wilcox 


International Combustion .. 


| John Thompson 


} 
s 
an aggregate | 


| installed capacity | 


of 15,950,000 Ib | 
per hour 


Foster Wheeler .. 
International Combustion . 


...| Stewarts and Lloyds 
.| Aiton and Co. 


.| Stewarts and Lloyds 


.| John Thompson 


John Thompson 


.| C. A. Parsons 


Stewarts and Lloyds 


.| Stewarts and Lloyds 


C. A. Parsons 


a Stewarts and Lloyds 





A. Parsons 


.| Aiton and Co. 

.| John Thompson 

..| Babcock and Wilcox 
.| Aiton and Co. 

.| Aiton and Co. 


Aiton and Co. 
Stewarts and Lloyds 
Babcock and Wilcox 


.| Stewarts and Lloyds 
.| John Thompson 


Aiton and Co. 


.| Aiton and Co. 


The others are existing stations to which extensions have been made. 
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(Left) Fog being introduced to the ashpit of a boiler furnace in a London power station. The operator controls the quantity and can switch the machine on 


and off as required. 


Testing Boilers for Leaks 


SEVERAL factors contribute to the efficient 
consumption of solid fuels in boilers, but one 
that can dissipate the joint contributions of all 
others is the uncontrolled supply of air during 
combustion, The cause is traced usually to air 
leaks in the boiler casing. The methods used to 
detect such leaks are varied, and range from a 
candle flame or soapy water to smoke tombs and 
compressed air. In the more elementary tech- 
niques, lighted candles are held along casing 
joints, burners, furnace doors, ashpits, and so on, 
and the wavering of the flame indicates leaks, 
or soapy water is applied to the outside of the 
casing so that bubbles can reveal them. Smoke 
bombs are a comparative innovation. The 
bombs are placed in the furnace, and after they 
have burned for some time a pressure of up 
to linw.g. is built up. This forces the smoke 
out of any leaks that are present. Effective as 
it is, the method has two disadvantages. The 
boiler must cool down sufficiently for a man to 
enter the furnace to place the bombs, and there 
is no way of regulating the amount of smoke 
generated once the bombs have been ignited. 
Thus, if there are many leaks, maintenance staff 
may have time only to mark a few before being 
forced away by the smoke. 

These disadvantages are claimed to have been 
overcome by the “ Tifa’’ fog-making machine, 
which was first designed for the dissemination of 
insecticides in aerosol form. The amount of fog 
emitted into the furnace can be controlled by the 
operator of the machine, it is stated, and the 
material used for producing a fog (Shell “* FR80” 
hydraulic fluid, for instance) will not sustain 
combustion ; tests can therefore be started 
within an hour or so of drawing the furnace fire. 
The method was developed by one of the major 
public utility companies in the United States in 
conjunction with the Todd Shipyards Corpora- 
tion, the makers of the original machine. 

Fogging tests for boilers have now become a 
recognised practice in the United States, we are 
informed, and one company is reported to have 
four units in operation for routine boiler inspec- 
tion. It is estimated that these four machines 
show an annual saving of £35,000. We under- 
stand, from the Lister Todd Engineering Cor- 
poration, Ltd., of Dursley, Gloucestershire, that 
since it introduced the method to the United 
Kingdom, machines have been supplied to eight 
of the eleven divisions of the late Central Elec- 
tricityAuthority. 

After the boiler has been “ bottled up” by 
closing dampers, observation doors and any 
other apertures, a flexible metallic hose connected 
to the fogging head of the machine is inserted 
through a convenient opening, the point of entry 
being sealed to prevent the escape of fog. Some- 
times fog can be introduced directly from the 
head through such openings as ashpit doors (see 
illustration). Fog builds up inside the boiler 
and emerges visibly through the leaks. Staff can 


Leaks are revealed by the emerging fog. 


completely immersed in the material in 


seal the leaks immediately or mark them for 
future repair. The natural draught of the boiler, 
together with the air blast of the machine, is 
normally sufficient to disperse the fog, but it 
may be necessary to pressurise up to a maxi- 
mum of 0-Sin w.g. to force fog through very 
fine leaks. The amount of fog required depends 
on the size of the boiler, but the “ Lightweight 
Tifa ’’ produces approximately 10,000 cubic feet 
of fog per minute, it is claimed, and a boiler of 
100,000 cubic feet capacity would need ten 
minutes’ treatment. In practice, however, boiler- 
house superintendents of the C.E.A. are reported 
by the company to have found that three to four 
minutes is sufficient in the first instance, followed 
by short bursts to complete detection of leaks. 
The method also makes it possible to check any 
special section of a boiler system—for instance, 
a superheater. The overall weight (250 lb) and 
manceuvrability of the machine allow use on 
boiler-house galleries, and awkward positions 
are reached by attaching extra lengths of hose. 


Screw Conveyor Heat Exchanger 


A LICENCE has been obtained by the Holden 
Division of W. C. Holmes and Co., Ltd., 
Huddersfield, for the manufacture in this country 
of the ‘ Holo-Flite’’ processer, or heat 
exchanger. This form of heat exchanger is 
designed to combine a large heat exchange area 
with a minimum use of space. It consists of a 
screw conveyor with helical hollow flights 
through which the heat transfer agent is circu- 
lated. This conveyor moves the material to be 
heated, cooled or dried at a uniform predeter- 
mined rate along a trough. 

The screw conveyor is driven from one end and 
at the other end rotates in a manifold incorporat- 
ing the heat transfer agent inlet and outlet ports. 
In operation the agent is introduced into an 
annular chamber which is formed along the 
length of the conveyor body between the walls 
incorporating the hollow flights and a central 
return tube. Thus, as the conveyor carries the 
material along the trough its particles are sub- 
jected to constant movement by the screw surfaces 
through which a flow of heat exchange agents is 
maintained. 

Although this form of heat exchanger can be 
supplied as a trough with a single screw, it is 
more usual to have an installation with two or 
more pairs of the hollow helical screws. In such 
cases the screws are intermeshed and grouped 
in multiples of two, with alternately right and 
left-hand screws rotating in opposite directions, 
to give the maximum amount of active heat 
transfer per unit of length of the trough. Screws 
are made in a range of diameters from Sin to 18in 
and in different metals to suit particular applica- 
tions and conditions. The overall lengths of 
heat exchanger units of this design range from 
15ft to 33ft, with effective trough lengths from just 
under 9ft to 18ft. Operating pressures up to 


(Right) *‘ Hoio-Flite ’’ heat oy for cooling 25 tons of salt an hour. The screws are 


150 Ib per square inch can be used in the screws, 
and their speed of rotation is generally between 
one and twenty r.p.m. 

As already mentioned, these installations can 
be used for cooling, heating, drying and calcining 
materials, and a number of applications in service 
are given by the manufacturers. Jn one installa- 
tion for cooling 25 tons of solar salt per hour 
from 250 deg. to 130 deg. Fah., the complete 
unit, shown in our illustration, occupied only 
300 cubic feet of space. In another plant used 
for cooling 7 tons of cottonseed press cake per 
hour from 285 deg. to 89 deg. Fah., the total 
floor area required was only 30 square feet, with 
a height of 9ft. 


Compensated Level Platform Table 
Trolley 


We illustrate below a trolley the table of 
which levels automatically when being loaded and 
unloaded. This is now made by Barron and 
Shepherd, Ltd., 16, Blackfriars Lane, London, 
E.C.4, This trolley of sheet steel construction 
has a 35}in by 234in table, which is supported 
in the main framework on a system of springs. 

As packages are placed upon the platform the 
springs are compressed to maintain the normal 





Trolley with spring-supported platform which maintains 
a constant loading level 


loading height at a predetermined level. The 
platform is designed to descend as loaded from a 
level of 36in to Ilin, and can take up to 600 Ib 
when fully loaded. Adjustment for lower load 
ratings is simply made by removing springs 
from the platform support assembly. The trolley 
is carried on 4in diameter wheels, which leave 
sufficient space under the base for lifting by a 
fork truck if required. - 
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Industrial and Labour Notes 


Future of the Steel Industry 

The chairmen of two British iron and 
steel companies have commented this week, 
in their annual statements, about the Labour 
Party’s declarations on the re-nationalisation 
of the iron and steel industry. Mr. A. G. 
Stewart, chairman of Stewarts and Lloyds, 
Ltd., says that the Labour Party must be 
well aware that there is little confidence in 
nationalisation in this country. The iron 
and steel industry, he continues, is tired of 
being treated like a shuttlecock. The threats 
to which it is subjected by the left wing are 
doing incalculable harm to the industry, both 
at home and overseas, one immediate result 
of the threat of nationalisation being that 
capital for further expansion becomes more 
difficult to raise. 

By every reasonable test that even the 
most ardent nationaliser could apply, Mr. 
Stewart observes in his statement, steel is 
serving the nation well. Prices are among the 
world’s lowest, production has exceeded the 
- most sanguine estimates, and labour relations 
are a model for the rest of industry. Since 
the war, the industry has invested about 
£740,000,000 at current prices in one develop- 
ment after another. This, the statement adds, 
has been achieved largely out of the industry’s 
own resources with the help of the private 
investor. What more could nationalisation 
do, Mr. Stewart asks, save to throw the 
burden of future investment on to the ordinary 
taxpayer ? The existence of a strong Iron 
and Steel Board, the statement emphasises, 
provides a general supervision over the 
industry sufficient to safeguard the interests 
of the community, and within this super- 
vision the steel companies should be free to 
exercise their initiative and enterprise without 
bureaucratic interference. 

The chairman of Dorman Long and Co., 
Ltd., Sir Ellis Hunter, makes similar observa- 
tions in his annual statement. He says that 
the Labour Party’s declared intention to 
re-nationalise the steel industry ignores the 
outstanding contribution the industry has 
already made to the well-being of the nation, 
and is continuing to make under the super- 
vision of the Iron and Steel Board appointed 
by the Government. By providing increasing 
supplies of steel at highly competitive prices, 
the steel industry has, both directly and 
through exports of manufactured goods by 
home consumers of steel, done much to fill 
the gap left by coal and textiles in our 
export trade. 


Industrial Relations and Wages 


In our issue of November 15, 1957 
(page 722), we noted some suggestions about 
wage claims which were made by Viscount 
Chandos in his presidential address to the 
Institute of Directors. The main proposal 
outlined by Viscount Chandos was that there 
might be a wage agreement covering five 
years and giving an annual increase in the 
basic wage of, say, 24 per cent per annum to 
every employee who had served his “ reference 
period ” of a year or two. The 24 per cent 
would be calculated not upon earnings, but 
upon the basic wage rate, and would be part 
of an agreement that no wage claims would 
be advanced during the five years. 

In the January issue of The Director (the 
official journal of the Institute), three trade 
union leaders have commented upon Viscount 
Chandos’s proposal. They are Sir Thomas 
Williamson, vice-chairman of the Trades 


Union Congress, Mr. Alan Birch, chairman 
of the T.U.C. economic committee, and Mr. 
W. J. Carron, president of the Amalgamated 
Engineering Union. Sir Thomas Williamson’s 
view is that the suggestion appears to be an 
attempt to limit the scope of collective 
bargaining ; he says that it is the legitimate 
function of a trade union to protect and 
wherever possible improve workpeople’s 
living standards. Any proposal to alter the 
present system of collective bargaining, Sir 
Thomas urges, must be examined with the 
utmost care. Mr. Birch puts forward the 
opinion that Lord Chandos’s suggestion for a 
wages policy does at least have one merit in 
the eyes of a trade union official—it con- 
templates a regular increase in wages. Too 
much of contemporary thinking and utter- 
ance, he adds, gives the impression that a 
solution to our problems is to be found in 
freezing wages; that, he believes, is both 
economically and psychologically bad. 

Mr. Carron, in his observations, says that 
to give effect to the suggestion would be 
extremely difficult but not impossible. In 
engineering the method used to determine 
remuneration would permit regulation of the 
consolidated time rate by long-term progres- 
sive agreement plus some agreed factor to 
compensate for increases in the cost of 
living. Existing procedures which determine 
the pay packet by discussion within individual 
companies need not be affected, Mr. Carron 
says, and that would to a large extent enable 
adjustments to differentials and piecework 
prices or times to continue to be dealt with 
domestically. This policy, Mr. Carron con- 
tinues, would not be easy to put over; it 
would no doubt be “strongly opposed by 
those who have no desire to see industrial peace 
in Britain.” Mr. Carron then expresses the 
opinion that it would benefit British industry 
considerably if a really equitable means of 
distributing the benefits of scientific and 
technological advance could be devised. 
That, he believes, would eliminate periods of 
uncertainty and friction culminating possibly 
in large-scale disruption of production and 
hitting the whole community. Mr. Carron 
concludes his observations by saying that 
Lord Chandos’s formula would not be a 
complete panacea, “ but if it should promote 
thinking and discussion which would lead to 
greater industrial stability and peace with 
justice to employer, employee and consumer, 
then his contribution will be a milestone in 
history.” 


Agricultural Machinery 

The Agricultural Engineers Associa- 
tion has announced that last year’s exports 
of British agricultural machinery reached a 
total value of over £90,000,000, the highest 
annual figure recorded in the industry. It 
compares with £70,000,000 in 1956 and 
£1,500,000 in 1938. Home market sales last 
year, the Association adds, were valued at 
£66,000,000. 

The general trend of exports, the Associa- 
tion says, is very satisfactory. Over the first 
ten months of 1957 the value of farm machi- 
nery exports to various countries were as 
follows, the comparative figures for 1956 
being shown in parentheses : France, 
£1,595,470 (£903,300);  Ejire, £1,268,220 
(£1,261,580) ; New Zealand, £1,123,030 
(£889,030) ; Yugoslavia,  £1,020,730 
(£386,898) ; South Africa, £557,510 
(£556,480) ; Belgium, £293,230 (£242,200) ; 


Italy, £258,743 (£181,410). Among the 
machinery exported, combine harvesters, 
tractor ploughs and planters and seeders have 
shown marked increases. Furthermore, the 
Association states, the British tractor manu- 
facturers have improved their sales in several 
countries. British tractor exports to Scandi- 
navian countries have risen substantially and 
in Austria they are now 35 per cent ahead of 
German tractor sales. 


Coal Statistics 


At the end of last week, the National 
Coal Board issued a statistical statement 
setting out the results of its activities in 
the third quarter of last year. In that 
period, it is estimated that the deficit on 
revenue account amounted to approximately 
£8,147,000. 

The saleable tonnage of coal from the 
Board’s mines in the third quarter was 
44,685,913 tons, of which the amount “ dis- 
posable commercially ’” was 42,067,165 tons. 
The proceeds from the sale of coal were 
£188,483,691, but the total costs of getting 
it were £193,838,766, so that, before charging 
interest, there was a loss of £5,355,075. The 
estimated profit on opencast working during 
the quarter was £2,859,000 and on the opera- 
tion of the Board’s ancillary undertakings 
£774,000, which reduced the colliery loss 
figure to £1,722,075. A reduction in pro- 
vision for taxation brought the loss down to 
£1,531,075, but to that there had to be added 
the sum of £6,616,000, the amount of the 
interest payable to the Minister of Power. 
Among the statistics included in the statement 
are those setting out average earnings in the 
mines during the third quarter. When the 
value of allowances in kind is taken into 
account, the average weekly earnings of all 
underground workers were £14 8s. 10d. and 
of surface workers £12 14s. 4d. 

In presenting the statement the Board 
points out that the third quarter results are 
always adversely affected by annual holidays. 
Last year, however, despite the increase in 
selling prices on July 1, the results were 
influenced by other factors. Among them 
was the influenza epidemic, which caused 
heavy losses in output before the end of the 
third quarter. 


Scientific and Technical Translation 


A one-day conference on scientific and 
technical translation is to be held at the 
Connaught Rooms, Great Queen Street, 
Kingsway, London, W.C.2, on Wednesday, 
March 5. This conference, which is being 
arranged by Aslib, will survey the position 
of scientific and technical translation from 
various aspects, bearing in mind that organ- 
isations and individuals at all levels—inter- 
national, national, industrial, commercial 
and personal—are occupied with the work 
and that the need for the interchange of 
information is a matter of urgency. It is 
hoped that as a result of the conference, 
there may be elimination of much wasteful 
duplication of effort and closer co-operation 
between all concerned. The subjects for 
discussion are: the organisation and avail- 
ability of technical translation; the eco- 
nomics of translation, and training and 
education. 

Further particulars of this conference are 
pag from Aslib, 4, Palace Gate, London, 
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Neckar Bridge at Mannheim 


Last year the new Jungbusch Bridge, over the 
River Neckar at Mannheim, was opened to 
traffic. This 245m long box girder steel bridge, 
with deck of steel and prestressed concrete, has 
a 114-4m long main span over the river and at 
right angles to it, together with two side spans of 
62-9m curving away in opposite directions, with 
radii of curvature of 170m, so that the bridge 
has the shape of a reversed letter “S.”” Imme- 
diately adjacent to the northern side span, which 
crosses the Neckar foreshore, is a separate bridge 
of 29-9m span with supports near its centre. 
This bridge, which crosses a railway line and a 
road, is even more strongly curved and has a 
radius of curvature of 130m. 

The new design replaces a war-destroyed 
bridge dating from 1906, which comprised two 
three-jointed concrete side spans and a central 
steel arch. It has a 14m wide roadway flanked 
on either side by 2:5m wide cycle paths and 
3-5m wide pavements. The spans measure 
64:12m+-114-4m+64:42m along the centre 
line. The elevation of the central span is para- 
bolic, but twisted to obtain opposite super- 
elevation of the deck at the two ends, amounting 
to 4 per cent. Constant superelevation of this 
amount is given to the curved side spans. The 
two main girders are continuous box girders, the 
height of which increases parabolically from 
2:9m at the supports to 3:45m at the centre. 
For the given layout it appeared that the cheapest 
way of constructing the deck was to have a steel 
deck connected with the girders, and on it a 
non-connected, longitudinally prestressed, but 
laterally simply reinforced, concrete deck. The 
main girders are completely welded, also 
the construction joints, except the two which, 
after floating in the central section, had to be 
closed quickly, and which accordingly were 
riveted. Set at a centre distance of 20-6m, the 
main box girders are joined by a total of eighty- 
three cross members spaced at a distance of 
about 3m. These are arranged radially on the 
two side spans. The bridge deck is free to move 
horizontally, independently of the main girders, 
by virtue of the fact that the main span cross 
members are connected to the box girders by 
flexure pivots, while the side span cross members, 
because of the need for torsional rigidity, are 
linked on by elastic frameworks. These two 
kinds of members are situated underneath the 
cycle paths, which, together with the sidewalks, 
form the top flanges of the box girders, A rigid 
connection between girders and deck is provided 
at the bridge centre. 

The concrete deck is 50cm thick over the side 
spans and 18cm over the central span. On top 
of the concrete was placed a 3cm thick layer of 
asphalt. 

The prestressed deck is dowelled to the steel 
deck. Prestressing was carried out from the 
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middle outwards in both directions, deflections 
due to tensioning of the cables being reduced 
as much as possible by bending the steel deck in 
the opposite direction before concreting. In 
order to take up the torsional forces, heavy cross 
girders are used at the supports. The deck is 
able to slide over the top flange of these girders. 
Because of the torsion there is a tendency for the 
outer bearings at the supports to lift which is 
counteracted by the prestressing of the crossgirders, 
This was done by opening a joint and applying 
hydraulic pressure until 
the required deflection 
was obtained, when the 
joint was riveted up 
again. 

Services carried under 
the bridge include high- 
tension and _ telephone 
cables, gas and water 
mains, and drainage. 
Two steam mains for 
district heating are to 
be installed later. Pro- 
vision has been made for 
inspection of cables, 
&c., inside the box gird- 
ers, while those services 
which are carried under 
the cross girders, as well 
as the structure itself, 
can be inspected either 
from fixed cat walks or 
from an_ underslung, 
petrol-driven, travelling 
cat walk, which, in the 
curves, runs on wheels 
of unequal diameters, 
and in the straight por- 
tion on wheels of the 
same diameter. 

Prefabrication of the 
box girders was carried 
out in the workshop, 
where forty-four  sec- 
tions, ranging in length between 7m and 14m and 
weighing up to 35 tons, were prepared. While 
the side spans were assembled on temporary 
trestles, the central girders were first preassembled 
into lengths of 52:28m and 64-15m, weighing 
respectively 140 and 180 tons, and floated into 
position by a 250-ton and a 40-ton floating crane. 
The required butt joints were riveted. 

For the main S-shaped bridge, the amount of 
steel required was 1540 tons, while the adjoining 
small bridge, which has an orthotropic steel 
deck, needed 262 tons; these quantities are 
equivalent respectively to 0-242 and 0-282 ton 
per square metre of deck. The bridge was 
designed by the Gustavsburg works of M.A.N., 
and carried out by this firm and its associates, 
notably Griin and Bilfinger, Mannheim (concrete 
supports and concrete bridge deck). 
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Rotary Table Surface Grinder 


We have received particulars of the “ PSM ”’ 
rotary tablesurface grinding machine made by Karl 
Mengele and Séhne, Giinzburg/Donau, German 
Federal Republic. and handled in the United 
Kingdom by Stuart Davis, Ltd., Much Park 
Street, Coventry. The grinder is built in two 
sizes,the models “‘ PSM 900” and “ PSM1200” 
with table diameters of 900mm and 1200mm res- 
pectively. The machines, of which we illustrate 
the first, have been specially designed for grinding 
the abutting faces of casings and similar narrow 
surfaces, but can be used equally for the surface 
grinding of larger solid or interrupted surfaces, 
as well as for simultaneously surfacing a number 
of smaller components held in a jig. According 
to the maker’s statement, the machines are 
specially heavily built for the size of motor 
used (10/13 h.p. or 15/20 h.p. with a grinding 
disc diameter of 348mm in both cases). On the 
other hand, the mode of operation allows cuts 
to be taken which are always, except at corners, 
at small angles to the length of the workpiece, 
so that vibrations are less readily set up. The 
machine can thus be of lighter construction 
than usual and at the same time take heavier 
cuts. 


In order to cover a large workpiece by taking 
cuts in the manner described, the grinder is 
arranged to carry out a rotating movement 
of the table combined with a reciprocating 
movement, thus producing a pattern or figure. 
This also avoids the occurrence of zero feed 
speed at the centre of the rotating table which 
otherwise easily leads to an overheating of the 
workpiece. 

The table movements are electro-hydraulically 
controlled by cams, and feeds are infinitely 
variable ; either movement can be used by 





Rotary table surface grinder, model ‘*‘ PSM 900 ”’ 


itself without the other. The carriage is fitted 
with precision roller bearings in order to elimin- 
ate stick-slip vibrations. 

The vertical headstock slide feeds down in 
such a manner that the grinding disc, which 
is of the segmental kind, is always in contact 
with the work. The wheel is fed down either 
by hand, or automatically by pre-selected steps. 
one step at every other reversal of the carriage, 
A fast headstock movement is available e.g. 
when the wheel is to be retracted for dressing. 
The wheel wear and amount of dressing is 
obtained by a micrometer and transferred 
to the dial indicator which is used for 
measuring the total cut taken. In this way 
the effect of change in dimension of the wheel 
is eliminated. Double column versions of 
these machines are also available. 
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Continental 
Water Power 


The Danube station of Ybbs- 
Persenbeug is designed to 
generate eventually 1252 mil- 
lion kWh in the mean year, 
43:2 per cent of it in the 
winter, by means of six 31-5 
MW Kaplan sets. The locks 
were put into service on 
December 1, 1956, and May 
14, 1957. They have a 
capacity of 40,000,000 tons 
annually, or ten times the 
present traffic. Two of the 
main turbines of the South 
power house (right) were 
recently commissioned 


On December 20, the first 35MW set of Geesthacht power station, 
near Hamburg, went into service. Two further sets are to follow in 
the spring of this year. A description of this important scheme will 
be found on page 543 of our issue of April 5 last. It comprises a 3-3 
million cubic metres artificial storage reservoir on the Geestriicken 
hills north of the River Elbe and 35km east of Hamburg. Here, up 
to 580,000kWh of pumped storage has become available to supply 
peaks in the area of Hamburg, which until then obtained its electricity 
from 700MW of thermal plant. The construction of the reservoir 
(below) involved an earth movement of 2,250,000 cubic metres, of which 
2,000,000 were moved between March and September, 1956. Water- 
proofing is by a 7cm thick layer of bitumen-sand and a 6-7cm top 
layer of asphalt. Because of the low head of water between the reser- 
voir and the Elbe, which varies between 70m and 85m, economic power 
production could only be obtained by keeping capital costs to a 
minimum and they are expected to be of the order of DM.600 per kW 


in the final plant there will be six 35MW 
sets each consisting of a 32-43-S5MW 
horizontal Francis turbine laid out for 
51-60 cumecs and 214 r.p.m., and a 
43°75MVA _ generator. Four to six 
of them will be pumping sets, with 
the generators as motors driving a 
single-stage pump delivering 33 cumecs 
each. One of these pumps is shown 
above in process of [installation. The 
scheme was made possible by the 
damming up of the river by about 
3-5m in order to facilitate navigation. 
Damming-up had become necessary as 
dredging work in the area of the port 
of Hamburg had caused erosion further 
upstream and a lowering of the water 
level at low tide 
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The American Scene 


Atomic Depression 


As 1957 came to its close, it became 
increasingly evident that the firms which 
build and equip atomic reactors in the 
United States are in the midst of what might 
be called a commercial fall-out. All over 
the once-mushrooming industry, companies 
these days are dismantling staffs, laying off 
workers and letting blueprints for expansion 
gather non-radioactive dust. In October, 
the U.S. Atomic Energy Commission can- 
celled its contracts for the construction of 
the Elk River and Wolverine Electric nuclear 
power projects. Furthermore, the A.E.C. 
announced that it had “* suspended activities 
directed toward the design and construc- 
tion of the Food Irradiation Reactor and 
will terminate its contract with Kaiser 
Engineers for development work on this 
project.” A firm as prominent as the Foster 
Wheeler Corporation was reported to have 
decided to drop its power reactor business, 
liquidate its nuclear division and concentrate 
on the fabrication of heavy components 
only. Several concerns which supply such 
facilities with fuel elements have reduced 
the size of their staffs. In November Mr. 
Morehead Patterson, head of the American 
Machine and Foundry Company, a pioneer 
and leader in the field, summed up the current 
disenchantment. In the future, said Mr. 
Patterson, his firm would move “ gingerly.” 
“We don’t expect to make any money out 
of research reactors,” he added. “ We will 
be lucky not to lose some.” Harnessing the 
atom, in short, has proved anything but 
profitable, either for private enterprise or 
for the United States as a whole. For this 
surprising fizzle, a number of reasons may 
be cited. 

To begin with, nuclear power, as some- 
thing new under the sun, has tested 
industry’s technological mettle ; to package 
and market this new source of energy has 
been neither cheap nor easy. At the same 
time, its vast promise attracted a great many 
people into the field ; far too many, indeed, 
for the amount of business either on hand 
or in prospect. The trouble, however, 
springs less from technology or competition 
than from government regulation. Like 
its military counterpart, peacetime fission 
on the whole remains chained to a federal 
bureaucracy, which willy-nilly and—despite 
heavy outlays of public funds—tends to stifle 
progress and raise costs. Thus, to step up 
the flow of subsidies, as many in and outside 
of Washington are urging, would be folly. 
The solution lies not in more money but 
in fewer controls. 

In 1954, to be sure, after nearly a decade 
of federal monopoly, atomic power was 
opened up to private industry. The latter, 
however, was given only limited freedom, 
subject to the sweeping authority of the 
Atomic Energy Commission. By law, for 
example, nobody may do nuclear work 
without first winning clearance from the 
A.E.C. The agency, moreover, is the only 
source of fissile material; hence in 
practice, if not in theory, it wields complete 
control over the design and specifications of 
all American atomic power stations. The 
A.E.C. has a carrot as well as a stick at its 
command. It may supply industry with 


world market. 
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fissile fuel free of charge, if it chooses, 
or make generous grants for research and 
development. Now, apparently, with wide- 
spread encouragement from the trade, the 
Commission is mulling over a large-scale 
expansion of financial assistance, extending 
to reactors built for sale abroad. Such a 
programme undoubtedly would please the 
domestic manufacturers of nuclear “ hard- 
ware.” In the words of Mr. Lewis L. 
Strauss, the Chairman of the A.E.C., it 
also might give “new, concrete evidence 
of our faith in the concept of worldwide 
Atoms for Peace.” However, many Ameri- 
cans feel that by any measure it would do 
more harm than good. First, to judge 
by existing subsidies, it would be very 
costly. For example, according to one 
unfriendly estimate, the large reactor at 
Shippingport, which became critical last month 
will exact from the American taxpayer 
nearly 25,000,000 dollars per year. The 
original investment of the A.E.C. in others— 
notably the project under construction for 
a public power group in Nebraska—will run 
to perhaps twice as much. In view of the 
growing demand for atomic energy over- 
seas, where it is competitive with that 
generated by fossil fuels, the financial burden 
could increase alarmingly. Moreover, to 
subsidise the export of American reactors 
would be tantamount to dumping on the 
The United States, after all, 
is by no means the only source of supply. 
On the contrary, in Great Britain are manu- 
facturers who stand ready and willing to 
compete and have already done so most 
successfully. In such a contest, both parties 
have their selling points. The British manu- 
facturers, having frozen their models, undoubt- 
edly can offer a cheaper plant, and one which 
consumes natural uranium, rather than the 
enriched variety obtainable only in the U.S. 
American firms, on the other hand, sooner 
or later well might come up with a superior 
design. 

Whatever the immediate outcome, healthy 
rivalry of this kind could only serve 
as a spur to technological advance. It also 
undoubtedly would encourage the lowering 
of costs, a realm in which the Commission 
perhaps has been most remiss. Only lately, 
indeed, has it grown obvious that nuclear 
power, under A.E.C. regulation, is high-cost 
power indeed. Thus, the Consolidated 
Edison Company of New York now figures 
that the cost of its Indian Point reactor, 
put originally at 235 dollars per kilowatt, 
may run as high as 325 dollars per kilowatt. 
Other power companies have made similar 
unpleasant discoveries. For such high costs, 
as one leading nuclear authority has observed, 
the A.E.C. itself is partly to blame. Speci- 
fically, he has charged that American manu- 
facturers are burdened by an undue need to 
maintain security (“We cannot afford 
to pay for a host of guards indefinitely’’), 
unrealistic specifications on parts and equip- 
ment, and an excessive price for nuclear 
fuel. In his view, the most compelling need 
confronting the industry could be summed 
up by the words ; “ Fission those costs !” 
Far from furthering so sensible ‘a purpose, 
federal subsidies, whether for domestic or 
foreign reactors, plainly would impede it. 

In the realm of security practice, even 


the celebrated case of Dr. Robert Oppen- 
heimer arose from the past recently to pose 
some haunting second thoughts in Washing- 
ton, like a guilty conscience. It is not Dr. 
Oppenheimer himself who is particularly 
troublesome. Rather it is the era that he 
symbolised—an era when a popular mistrust 
was built up concerning scientists and intel- 
lectual “‘eggheads” in general, when the 
late Senator McCarthy was commandeering 
his way through Army laboratories looking 
for Communist engineers and when many 
foreign scientists were not permitted into 
the United States for fear of political con- 
tamination. The haunting second thoughts 
are that in this troublesome era America 
may have sacrificed scientific knowledge 
and advancement for the sake of security 
over that already known. As Dr. James R. 
Killian, now scientific adviser to the Presi- 
dent, observed some three and. a half years 
ago at a time when the Oppenheimer 
case was a major issue on the national 
scene: “A condition has been created 
in which there sometimes seems to be 
a preoccupation with security procedures 
and policies at the expense of scientific 
progress.” 

What is really called for, then, is 
less governmental control, not more. In 
discarding the ill-conceived _ McMahon 
Act, the United States three years ago took 
a small step in this direction. Now, as all 
the foregoing suggests, it is time to take’a 
giant step. Wherever possible, consistent 
with the national safety, Washington should - 
get out of the nuclear power — business. 
The country wants—and one day may have 
great need of—a flourishing reactor imdustry. 
Like any other, however, that industry 
cannot thrive by leaning on a government 
crutch. It can thrive only by overcoming 
its difficulties through its own efforts. 


Completion of Pressurised Water 
Reactor at Shippingport, 
Pennsylvania 


Wuat is considered to be the world’s first 
full-scale atomic power station devoted exclu- 
sively to civilian purposes became critical at Ship- 
pingport, Pennsylvania, on December 2. Inci- 
dentally, that date marked the fifteenth anni- 
versary of the achievement of self-sustaining 
nuclear fission in the world’s first reactor at 
Chicago, designed and built under the super- 
vision of the late Enrico Fermi. 

The Westinghouse Electric Corporation 
designed and constructed the nuclear portions 
of the plant under contract with the U.S. Atomic 
Energy Commission. The Duquesne Light 
Company contributed 5,000,000 dollars toward 
the nuclear portion of the plant, constructed, at 
its expense, the turbo-generator portion, and 
will operate the entire station for the Atomic 
Energy Commission. During the initial starting 
test, the reactor operated at a power level 
of about 25kW of heat. No electricity was 
generated. In the course of the next several 
weeks numerous tests will be made to determine 
the nuclear characteristics of the reactor and to 
establish the satisfactory operation of all reactor 
components. Following these tests, the power 
level of the reactor will be increased gradually. 
At full power, the reactor plant will produce 
60MW of eleciricity which will flow into the grid 
system of the Duquesne Light Company. 
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National Metal Congress and 
Exposition 


No. I 


T= Thirty-ninth National Metal Congress 
and Exposition was held in Chicago, Illinois, 
from November 4 to = As in previous years, it 
was sponsored by the American Society for 
Metals, the Institute of Metals Division of the 
American Institute of Mining, Metallurgical 
and Petroleum Engineers, and the Society for 
Non-Destructive Testing. Some 500 companies 
engaged in either the production, treatment or 
fabrication of metals, gave displays and demon- 
strations of their products or services at the 
exhibition, which was held at the Chicago 
International Amphitheatre. Over the years, the 
Metal Show has continued to become ever 
broader in its coverage of the metals and metal 
working field, and gone are the days when it was 
concerned mainly with the heat-treatment of 
steels. This year there was again a strong accent 
on the fabrication and application of some of 
the more recently developed metals, such as 
titanium, zirconium, columbium and tantalum. 
Among the trends to be noticed at the 
Metal Show were an increasing variety of radio- 
graphy equipment using radioactive isotopes and 
particle accelerators as sources of energy ; greater 
uses of ultrasonic techniques in the fields of non- 
destructive testing, metal cleaning and metal 
joining ; an accent on “ automation ”’ applied 
to a variety of metal processing plant; and a 
growing popularity of vacuum melting ‘furnaces 
and other vacuum processing equipment. 


WoRLD METALLURGICAL CONGRESS 


This year’s National Metal Congress had a 
particularly international aspect, since it was 
held in conjunction with the Second World 
Metallurgical Congress, which was organised 
with great success by the American Society for 
Metals, under the directorship of Dr. Zay 
Jeffries. The congress followed a similar one 
held in Detroit in 1951, and had a total attendance 
of over 500 from forty-two foreign countries, 
including eighty conferees from the United 
Kingdom. The purpose of the congress was : 
(1) To share scientific knowledge and technical 
and business “‘ know-how ”’ by planned works 
inspections, and informal discussion. (2) To 
interchange technical and scientific knowledge 
about metals and metallurgy. (3) To participate 
in meetings at scientific levels in the metals 
industry at the National Metal Congress and 
Exposition. (4) To confer, discuss and exchange 
latest information, knowledge and techniques in 
respective fields of metal fabricaticn. (5) To 
counsel and discuss conservation, utilisation and 
substitution for strategic metals. (6) To cement 
friendship and good-will by business and social 
gatherings in the various American cities that 
were visited in guided tours. 

The conferees met in New York City in mid- 
Cctober and were formally entertained at a 
“Welcome to America”? luncheon at the 
Waldorf-Astoria Hotel on October 21. Each 
delegate indicated in advance a choice of one of 
nine groups according to his predominant interest. 
Each of these groups was scheduled to proceed 
on a guided tour for two weeks, during which 
important works institutions and operations were 
visited and local conferences held. On arrival 
in Chicago on November 2, the last eight days 
of each tour were spent at the National Metal 
Congress and Exposition and sessions of the 
Second World Metallurgical Congress convening 
in Chicago, The nine groups established by the 
organisers of the Congress were as follows : 
(1) steelmaking and refining ; (2) non-ferrous 
refining and fabrication ; (3) ferrous fabrication 
(machining, forming, finishing); (4) heat- 
treatment ; (5) welding and joining ; (6) inspec- 
tion and testing ; (7) management problems in 
the metals industry (this group was eventually 
consolidated with others) ; (8) education 
and research (private industry, government 
bureaux, educational institutions and founda- 


tions, and research institutes) ; (9) metallurgical 
aspects of atomic energy. 

An indication of the comprehensive programme 
of works visits may be obtained from the follow- 
ing brief review of the group (2) tour of non- 
ferrous refining and fabrication plants. The 
members of the tour went to the U.S. Metals 
Refining Company, at Carteret, New Jersey, 
visiting the copper smelting and refining furnaces, 
anode department tank house, scrap plant, 
oxygen-free high-conductivity copper division and 
aluminium division. Then followed a visit to 
the American Smelting and Refining Company, 
at Perth Amboy, New Jersey, observing the 
copper refinery, lead refinery and the continuous 
casting plant for the production of bronze rods, 
tubes and shapes. On the following day, the 
group visited the Superior Tube Company at 
Norristown, Pennsylvania. With its sister com- 
pany, Pacific Tube Company, in Los Angeles, , 
California, it produces cold-drawn ferrous and- 
non-ferrous tubing to precise dimensions, surface 
finishes and mechanical properties. Sizes range 
from 0-Imm to approximately 15mm outside 
diameter, and thicknesses from as little as 0-05mm 
up to 3mm. The company also produces many 
different kinds of cathode sleeves, disc cathodes, 
anodes and other vacuum valve parts, made 
mostly from highly specialised nickel-base 
alloys. 

After travel to the Pittsburgh area, the group 
went to the Aluminum Company of America 
at New Kensington, Pennsylvania, where they 
inspected the research laboratory. In Cleveland 
there was a visit to the Chase Brass and Copper 
Company, which is well known for its complete 
and modern facilities for the fabrication of copper 
and brass rod, sheet and tube products from raw 
material to finished goods. The operations here 
included casting, hot working by piercing, extru- 
sion and rolling, with subsequent cold working 
operations to finished products. Another visit 
in Cleveland was to the Apex Smelting Company, 
whose works are devoted entirely to the manufac- 
ture of aluminium smelters’ ingot for use in 
foundries and die casting plants. Aluminium 
scrap is blended with aluminium ingot and alloy- 
ing elements to make casting ingot to exact 
specifications. At Toledo, Ohio, the group 
visited the new Chevrolet plant of the General 
Motors Corporation, which produces automatic 
transmissions for the Chevrolet automobile 
and forgings, die castings and machined parts. 
The next visit was to the Doehler-Jarvis Division 
of the National Lead Company. The two 
factories of this concern are equipped with die 
casting machines for the production of aluminium 
and zinc parts for the automotive, household 
appliance, office equipment, electrical, aircraft 
and hardware industries. At one of the works a 
large die casting machine is capable of producing 
in one piece an aluminium automobile engine 
block and other large aluminium die castings 
weighing up to 75 Ib. 

Following travel to Detroit, Michigan, the 
conferees visited the Metallurgical Products 
Department (Formerly Carboloy Department) 
of the General Electric Company. Here pow- 
dered tungsten, carbon, cobalt, titanium, tan- 
talum, &c., are combined through powder 
metallurgy techniques to produce cemented 
carbides. Conferees observed the quality control 
methods employed in the processing. Metallic 
powders are ball milled, pressed, sintered and 
machined to end up as cutting tools for cutting 
metals, rock drilling and coal mining. Also 
observed were techniques used in producing 
carbide dies. Induction vacuum melting furnaces 
for producing high-temperature alloys were also 
seen in full operation. In the afternoon the 
group visited the Climax Molybdenum Company 
of Michigan. This research laboratory is the 
main metallurgical and chemical research organ- 
isation for the parent company. Equipment and 
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testing facilities, machine shops, chemical labora- 
tories, X-ray and metallography equipment were 
inspected. This works is also the site of pilot 
plant operations for the production of vacuum- 
melted, high-purity molybdenum and_ alloy 
ingots, 9in in diameter, weighing up to 4 ton. 
On the following day, there was a visit to Brooks 
and Perkins, of Detroit, where the delegates 
observed the hot drawing of magnesium and 
titanium sheet, stretch forming, Guerin process 
rubber forming, anodising of magnesium by the 
HAE process, and the welding, riveting, sawing, 
drilling, routing, sanding and organic finishing 
of assemblies. Also visited was the firm’s 
magnesium rolling mill, where magnesium alloys 
are made, cast into rolling slabs, and rolled into 
sheet and plate. “ Boral” for neutron shielding 
is also made at the rolling mill. Following this 
visit the group travelled to Chicago. 

The group visited the Reynolds Metals Com- 
pany, at McCook, Illinois. Here aluminium 
pig and scrap are melted and cast into rolling 
ingots, after alloying. The rolling ingots are 
homogenised, scalped and rolled into sheet and 
plate. The finished sheet and plate is slit into 
coils. If heat-treatable, the sheet is stretched, 
finished and sheared to dimension. The mill has 
a monthly capacity of 30,000,000 Ib of finished 
sheet and plate. The final visit of this group was 
to the Hawthorne Works of the Western Electric 
Company in Chicago. The visitors saw the 
copper rod and wire mill hot rolling of copper 
wire bars and the cold drawing of rod into wire. 
They also toured the works making and testing 
communication cable, the foundry producing 
grey iron sand castings and aluminium die 
castings ; the metals mill melting and rolling 
strip brass, bronze, nickel silver and “‘ Permalloy,”’ 
and the relay and wired equipment works manu- 
facturing telecommunications equipment with 
“* automated ”’ assembly lines. 

In Chicago, the foreign delegates were formally 
welcomed at a reception on November 3, followed 
by the opening plenary session, in the ballroom 
of the Palmer House Hotel, which was entitled 
“Metals of Tomorrow.” The speakers at this 
session included John Reedman, acting director 
of the United Nations Organisation’s Bureau of 
Economic Affairs, New York City, discussing 
““ Mineral and Energy Resources of the Free 
World.’ “The Role of the Metal Engineer in 
Nuclear Power” was the subject of R. A. 
Skinner, of the John Thompson Nuclear Energy 
Company, Ltd. Other speakers were E. C. 
Wright, head of the Metallurgy Department of 
the University of Alabama ; Francis C. Frary, 
of the Aluminum Company of America, and 
Dr. Otto Schaaber, director of a German tech- 
nical institute at Bremen. 

The World Metallurgical Congress came to its 
conclusion on November 8, when the delegates 
were entertained to a “* Farewell to America ”’ 
banquet at the Palmer House Hotel. On this 
occasion, the gold medal of the Congress was 
awarded to Dr. Zay Jeffries, the director-general 
of the second W.M.C., and the silver medal of the 
Congress to both Kingsley W. Given, the assistant 
to the director-general, and to Donald S. Clark, 
the president of the American Society for Metals. 
In bidding the conferees farewell, William H. 
Eisenman, executive secretary of the A.S.M., 
announced that a third World Metallurgical 
Congress is to be held in Chicago in November, 
1962, and expressed the hope that many of the 
foreign visitors may have an opportunity of 
once again coming to the United States at that 
time. 


WESTINGHOUSE ELECTRIC CORPORATION 


An important development in the field of 
magnetic materials was demonstrated at the 
stand of the Westinghouse Electric Corporation, 
of Pittsburgh, Pennsylvania. It is a cube- 
oriented silicon-iron alloy termed ‘ Cubex,” 
which will operate at higher flux densities and, 
at the same time, have decreased energy losses. 
It is well known that to obtain maximum quality 
of any soft magnetic alloy, four factors must be 

considered : (1) control of impurities ; (2) reduc- 
tion of internal Stresses ; (3) control of crystal 
size, and (4) control of crystal orientation. Of 
these four, crystal orientation has been the most 
difficult to accomplish and major research effort 
has been concentrated in this field. At the start 
of this investigation, it was decided that an alloy 
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of 3 per cent silicon-iron would be the basic 
composition to be studied. This alloy has a 
saturation magnetisation close to that of pure 
iron, a high resistivity, one crystal structure 
up to the melting point, and is a basically cheap 
raw material. Three per cent silicon-iron has a 
cubic crystal structure with three mutually per- 
pendicular directions of magnetisation. If a 
magnetic field is applied parallel to any of these 
directions, minimum energy is required to 
magnetise the sample. 

Considering the three kinds of magnetic 
materials—random, singly-criented and cube- 
oriented—the following properties are obtained. 
The random material may be likened to a bag of 
blocks that has been thoroughly shaken. This is 
the kind of structure associated with hot-rolled 
silicon steel sheets. With this random array of 
cubes, it is obvious that the applied magnetic 
field cannot be oriented in such a way that it is 
always parallel to a cube face. Singly-oriented 
steel consists of cubes standing on edge, and 
hence, is often called ‘“* cube on edge orientation.” 
The easy direction of magnetisation lies only 
along one direction of the sheet, and lines 
representing the other cube axis would extend 
out of the top and bottom of the sheet at 45 deg. 
angles. The double, or cube orientation, may 
be thought of as a tray of ice cubes. Then the 
easy directions of magnetisation are parallel to 
the length, width and height of the strip, as 
shown in Fig. 1. 








Fig. 1—Arrangement of cubes in doubly oriented 
silicon steel developed by Westinghouse 


The main advantage of the new cube-oriented 
alloy is that the magnetic flux can now turn 
corners easily. This is shown in the following 
table by comparing some magnetic properties of 
cube-oriented material with  singly-oriented 
material in rectangular punchings. 

The loss curves reproduced in Fig. 2 show that 
the new material is considerably better than the 


Cube-oriented 
magnetising force 
(Oersteds) 


Singly-oriented 
magnetising force | 
(Oersteds) 





Induction (Gausses) 









2,50 | 0-50 0-15 
5,000 | 0-64 0-20 
7,500 0-83 0-33 
10,000 | 1-20 0-55 
12,000 2-45 1-00 
14,000 | 10-75 1-75 
Cosrciveforce ~ 0-40 0-175 
(Oecersteds) 
17,000 --—-———. 
15,000--————_+— : 
| Curve A 
Curve B 
13,000; Curve C ~4 
ri Curve D~_ 
S 11,000}———_+ 
' 
3 9000}\—————+ 
<= | 
7000--_-—— 
} 
|, MANS cian ee Memes SPS, CN Ek oh sete. sane 
0-1 02 O03 04 06 0810 IS 20 


Core Loss — Watts /ib., 60 ¢/s., 0°:002" thick 
Curve A ; cube oriented, average of straight and cross grain. 
Curve B : singly oriented, straight grain only. d 
Curve C : singly oriented, average of straight and cross grain. 
Curve D : singly oriented, cross grain only. 


Fig. 2—Graph of core loss/induction for materials of 
different grain orientation 
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corresponding singly-oriented strip. The data 
was obtained from the same heat process to 
give both the singly and cube-oriented alloy. 
Tests were run on standard 30cm long strips cut 
parallel and perpendicular to the length of the 
sheet. 

The value of crystal orientation has long been 
recognised by Westinghouse in the design of 
transformers. But in the past each design was 
based on singly-oriented material and fabrication 
techniques took every possible advantage of the 
one easy direction of magnetisation. The spiral 
“C” core design winds the singly-oriented 
material in a coil, while the shell form construc- 
tion takes punchings from the material and 
arranges the strips at right angles to each other. 
In generator stator core assemblies, if maximum 
use is to be made of singly-oriented material, 
then it would be necessary to punch the teeth in 
one direction, the wide curved section in another 
direction, and weld the two together. A single 
punching from the new cube-oriented material 
could satisfy this two-direction orientation 
requirement. This cube orientation is not the 
usual configuration found in iron and, therefore, 
special metallurgical processes had to be found 
in order to accomplish the desired result. 

The formation of this cube orientation de- 
pends on what is believed to be a new 
mechanism of crystal growth and on carefully 
controlled structure during the metallurgical 
processing. For this reason, a considerable 
amount of research and development is still 
required before this new material will be com- 
mercially available in all useful sizes. Experi- 
ments in the laboratory have already shown that 
the alloy can be made in thicknesses currently 
being used in 60 c/s electrical apparatus, and the 
Westinghouse Materials Engineering Magnetics 
Laboratory and Materials Manufacturing Depart- 
ment at Blairsville, Pennsylvania, have produced 
small amounts in thicknesses useful for high- 
frequency applications. Laboratory quantities 
of the material have also been made from con- 
ventionally melted ingots produced at a steel 
mill. Under the best conditions, test strips have 
been made that approach 100 per cent orienta- 
tion with regard to the cube plane and the easy 
magnetisation directions of the cube are all 
within 20 deg. of the rolling direction or 90 deg. 
to it. 

The first public demonstration of the new 
Levitation Melting Apparatus also took place at 
the Westinghouse stand. Levitation melting is a 
versatile method for the small-scale preparation 
of molten metals, whereby a metal is heated to 
melting temperature while suspended freely in 
space. A charge, usually a compact of metal 
powder or chip:, is placed inside a coil which 
carries high-frequency alternating current. Eddy 
currents, induced by the fluctuating electro- 
magnetic field, cause the metal to melt. At the 
same time the action of the field on the metal 
causes it to float within the coil, as shown in 
Fig. 4. Because the process uses no containing 
vessel for the metal and is carried out in an 
inert atmosphere, it permits high-purity prepara- 
tion of metals and alloys that are difficult to 
prepare with equal purity by conventional 
methods. Melting by levitation is accomp- 
lished in a matter of seconds, and a vigorous 
stirring action of the electromagnetic field 
ensures intimate mixing of the melt. The 
technique has proved valuable in the preparation 
of specimens for mechanical testing, metallo- 
graphic examination, hardness measurement, 
X-ray diffraction and magnetic studies. 

The high-frequency, small-ingot levitation tech- 
nique is now in routine use in the Metallurgy 
Department of the Westinghouse Research 
Laboratories. Several dozen different metals and 
alloys, usually in 8 to 12 gramme quantities, 
have been prepared. In addition to those men- 
tioned above, these have included such metals as 
copper, silver, silicon, zirconium, chromium, 
molybdenum, niobium, and many alloys of these 
and other metals. The coil voltage employed 
depends upon the size and nature of the metal 
charge, and is usually in the range of 500V to 
900V at 450 kc/s. Atmospheres of argon, 
helium, hydrogen and mixtures of ammonia with 
argon have been used. Melting almost invariably 
occurs in less than one minute. Often the metals 
remain suspended in space, not only in the molten 
state, but with hundreds of degrees of superheat. 
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Fig. 3—Cut-away view of levitation melting chamber 


A sectional view of the melting chamber is 
shown in Fig. 3. In using the levitation melting 
apparatus, the chamber is sealed, evacuated and 
filled to atmospheric pressure with the pro- 
tective atmosphere. A prepared charge of metal 
is removed from the specimen rack and placed 
within the coil by means of a small manipulator. 
The coil voltage is raised rapidly, causing the 
charge to rise inside the coil and float just below 





Fig. 4—Westinghouse levitation melting apparatus 
casio musta cate to Gis Gall to tae ao te taal 
freely in space 


the top turn of the coil. With the rotating 
mould table, as many as fifteen specimens can be 
melted successively without opening the chamber. 

Castings in the shape of flat plates, rods, 
tensile specimens and the like, can be prepared. 
The ingots are characterised by unusual homo- 
geneity and, in the case of simple ingots, little or 
no shrinkage cavity. The levitation melting 
technique has been used at the Westinghouse 
Research Laboratories for the sintering of com- 
pacts of refractories and for holding metals in an 
atmosphere to study the solubility of the gas in 
the molten metal. 

(To be continued ) 
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Personal and Business 


Appointments 

Captain J. A. Crerp has been appointed a director 
of Robert Boby, Ltd. 

Mr. A. H. Hirp, M.1.Mech.E., has been appointed 
a director of Vickers, Ltd. 

Mr. W. A. C. McIntyre has been appointed a 
director of Reed Brothers (Engineering), Ltd. 

Mr. Eric Witson has been appointed general 
sales manager of Camp Bird Industries, Ltd. 

Mr. W. Hucker has been appointed group pub- 
licity manager for the Lancashire Dynamo Group. 

Mr. G. R. Curry has been appointed director of 
the Locomotive and Allied Manufacturers’ Asso- 
ciation. 

SAMUEL OsBoRN AND Co., Ltd., has announced 
that Mr. A. V. Tiddy has been appointed local 
director. 

THe Ricut HonourABLe ANTONY Heap has been 
appointed a director of Associated Electrical Indus- 
tries, Ltd. 

Mr. CHRISTOPHER COLLARO and Mr. A. W. M. 
Hartiey have been appointed directors of Camp 
Bird, Ltd. 

Mr. R. J. W. Rupxin, M.LN.A., has been 
appointed general manager Naval Yard, of Vickers- 
Armstrongs (Shipbuilders), Ltd. 

Mr. H. Desmond CARTER has been appointed 
chairman of Crossley Brothers, Ltd., in succession to 
the late Sir Kenneth I. Crossley, Bt. 

LONDON TRANSPORT has announced that Mr. W. E. 
G. Hewings, secretary of the executive works com- 
mittee of London Transport, has been promoted to 
principal executive assistant. 

Mr. Davip JoHN GutIL_p has been appointed to the 
Midlands area as technical representative of Arm- 
strong Whitworth (Metal Industries), Ltd., and 
Jarrow Metal Industries, Ltd. 

A.E.1. Lamp AnD LiGHTING Company, Ltd., has 
announced the appointment of Mr. H. G. Lilley to the 
post of manager, lighting department, in succession 
to Mr. C. W. M. Phillips, who has resigned. 

Tue RoyaL Society announces that Sir William 
Penney, Sir Lindor Brown, Sir Charles Dodds and 
Sir Bryan Matthews have been appointed vice-presi- 
dents for the year ending November 30, 1958. 

British OxyGEN Gases, Ltd., has announced that 
Mr. J. L. Harrison has been appointed technical sales 
manager, and Mr. K. T. Brightman, assistant tech- 
nical sales manager, of Davy British Oxygen, Ltd. 

Mr. F. C. Wricut has been appointed managing 
director of Standard Telephones and Cables, Ltd., in 
succession to Sir Thomas Spencer. Sir Thomas con- 
tinues as chairman of the company and its subsidiaries. 

Brook Morors, Ltd., has announced the transfer 
of Mr. W. Ford, sales engineer at its Swansea sales 
office, to its sales office in Birmingham. Mr. Ford 
will replace Mr. H. C. Curtis, who has left the 
company. 

Mr. A. E. Rog has been appointed secretary of 
Almin, Ltd., in succession to Mr. W. Brining, who has 
relinquished his appointment. Mr. Brining continues 
as a director of Almin, Ltd., and of its subsidiary 
companies. 

BrivisH INSULATED CALLENDER’S CABLES, Ltd., has 
announced that Mr. A. F. Miller has been appointed 
branch manager of the Aberdeen branch office, and 
Mr. L. R. Cleworth, branch manager of the Newcastle 
branch office. 

Crorts Enoingers (HOoLpincs), Ltd. has 
announced that Mr. John Midgley has been appointed 
managing director of its subsidiary company, Carter 
Gears, Lid., in succession to Mr. Maurice Carter. 
Mr. Carter remains a director. 

Davy AND UNITED ENGINEERING ComPAny, Ltd., 
has announced the appointment of Mr. M. F. Dowd- 
ing, M.I.Mech.E., as chief engineer. Mr. A. A. 
Thomas, A.M.I.Mech.E., has been appointed 
engineering sales manager in succession to Mr. 
Dowding. 

Mr. CORNELIS VFROLME, president of Verolme 
United Shipyards, has been awarded the Order of the 
Lion of Finland, Knight First Class, in recognition 
of his special efforts and co-operation extended to 
Finland during the post-war years in the rebuilding 
of the Finnish merchant fleet. 

Tue Unrrep Stee: Companies, Ltd., announces 
the following appointments :—Mr. K. G. Lampson, 
Lieut.-Colone! P. F. Benton Jones, Lieut.-Commander 
G. W. Wells and Mr. R. J. Bavister have been 
appointed directors of Samuel Fox. Mr. K.G. Lamp- 
son, Lieut.-Colonel P. F. Benton Jones and Mr. 
I. M. Kemp have been appointed directors of 
Appleby-Frodingham, and Mr. R. P. Crawshaw has 
been appointed a director of United Steel Structural 


Company, Ltd 


Tue ENGLIsH ELEcTRIC CoMPANy, Ltd., announces 
the following appointments :—Mr. K. Druce, 
A.M.LE.E., has been appointed manager of the 
Bristol office, responsible for the South-West of 
England territory, in succession to Mr. T. Robinson, 
who has retired. Mr. H. Granville-Brown, A.LE.E., 
has taken charge of the Southampton office following 
the retirement of Mr. I. Mackintosh. The Southamp- 
ton office has been moved to 29, Shirley Road, South- 
ampton (telephone, Southampton 28333). 


JOHNSON AND PHILLIPS, Ltd., announces the follow- 
ing appointments :—Mr. R. L. Stanley, A.M.LE.E., 
has been appointed transformer sales engineer for 
the home market, and has been succeeded as manager 
at the Glasgow branch by Mr. D. W. Gregory, 
A.M.LE.E. Mr. J. T. Easter has been appointed 
Edinburgh branch manager. Mr. E. F. Ward has 
been appointed manager of the contract department 
in succession to Mr. L. H. Burton, who has retired 
after forty-four years in the service of the company. 
Mr. J. Bentley, A.M.LE.E., has been appointed chief 
engineer, construction, in the contract department. 

THe CENTRAL ELECTRICITY GENERATING BOARD 
announces the following appointments :—Mr. D. P. 
Sayers, M.I.Mech.E., M.LE.E., chief commercial 
and operations engineer of the Board; Mr. E. S. 
Booth, M.I.Mech.E., M.I.E.E., chief design and con- 
struction engineer of the Board ; Mr. J. L. Ashworth, 
A.M.I.Mech.E., A.M.LE.E., deputy regional director 
of the North West, Merseyside and North Wales 
Region; Mr. W. H. Dunkley, M.I.Mech.E., 
M.LE.E., controller of the South Eastern Division ; 
Mr. A. R. Clague, A.M.I.Mech.E., A.M.I.E.E., 
controller of the South Western Division ; Mr. F. W. 
Skelcher, M.I.Mech.E., M.I.E.E., controller of the 
Midlands Division ; Mr. W. Wilde, A.M.I.Mech.E., 
A.M.LE.E., controller of the South Wales Division ; 
Mr. C. G. Richards, A.M.I.Mech.E., A.M.LE.E., 
controller of the Yorkshire Division, and Mr. B. C. 
Pyle, M.I.E.E., chief assistant project engineer to the 
Northern Project Office. 


Business Announcements 


CapTAIN W. H. S. HALL, marine superintendent of 
Bullard, King and Co., Ltd., has retired. 

Mr. FRANK RABONE, group development executive, 
Turriff Construction, has transferred his office to the 
company’s headquarters at Warwick. 


Mr. T. Worsnop, engineering department manager 
of Ransomes and Rapier, Ltd., has retired after 
forty-three years’ service with the company. 


KAYSER, ELLISON AND Co., Ltd., states that it is 
opening in February a new warehouse at Station 
Road, Coleshill (telephone, Coleshill 2041/2). 


Mr. CHaRLes F, CLEAVER, M.I.C.E., M.I.Mech.E., 
M.I.Loco.E., has retired from the boards of directors 
7 eat Sales, Ltd., and British United Traction, 
Ltd. 

Mr. J. R. CAMPBELL, F.R.I.C.S., has established 
an office at 17a, Market Street, Nottingham, and will 
practise as building surveyor, municipal consultant, 
town planner and highway engineer. 

HARRIS ENGINEERING COMPANY, Ltd., announces 
that its offices at Harrow have been transferred to 
Universal House, Lincoln Way, Lincoln Road, 
Enfield, Middlesex (telephone, Howard 4881-2). 

THE PULSOMETER ENGINEERING COMPANY, Lid., 
states that the address of the London office of the 
Pulsometer Group is now Pulsometer House, 20-26, 
— Conduit Street, W.C.1 (telephone, Holborn 

). 

THE JoHN BuLL Group oF ComPANIES states that 
it has acquired part of the John Richardson factory, 
Evington Valley Road, Leicester, which will be used 
principally by its subsidiary, C.P. Engineering 
Company, Ltd. 

Mr. SPENCE SANDERS has retired from the board of 
directors of Almin, Ltd., and has also relinquished 
his directorships of other companies in the group. 
He will continue with the group in the capacity of 
group consultant. 

HENRY RIGHTON AND Co., Ltd., has been appointed 
official stockholder of non-ferrous metals for Imperial 
Chemical Industries, Ltd., Metals Division, and hence- 
forth all materials supplied will be exclusively of 
1.C.1. manufacture. 

IMPERIAL CHEMICAL INDUSTRIES, Ltd., states that 
it has acquired the whole of the issued share capital 
of Colliery Explosives Company, Ltd., Newton-le- 
Willows, Lancs. The new subsidiary will be adminis- 
tered by the Nobel Division of I.C.I. 

PeRMALI, Ltd., states that the address of its London 
office is now 39, Victoria Street, S.W.1 (telephone, 
Abbey 6494). This address is also the London office 
of the associated companies, Hordern Richmond, 
Ltd., and Hydulignum-Jabroc (Tools), Ltd. 


ExpanpirTe, Ltd., announces that Mr. J. M. Robb, 
manager of the overseas division, will leave this 
country on January 13 for a tour of Scandinavia. 
Mr. A. J. Orbell, overseas technical representative, 
will leave this country on January 22 to visit dis- 
tributors in Germany. 

CRAVEN BROTHERS (MANCHESTER), Ltd., Stockport, 
has announced that its office in Scotland has been 
transferred to 157, West George Street, Glasgow, 
C.2 (telephone, City 5285). Mr. H. Probert has 
succeeded Mr. G. H. Buchanan as representative in 
Scotland and also has charge of the new office. 


Contracts 


THE BRITISH TRANSPORT COMMISSION has placed a 
contract with the Birmingham Railway Carriage and 
Wagon Company, Ltd., Smethwick, for forty-five 
main line diesel-electric locomotives of 1550 h.p. each, 
for use on the Kent Coast lines of the Southern Region 
of British Railways. The locomotives will be used 
mainly for hauling freight traffic, and for inter-regional 
passenger services which cannot ‘be operated by 
electric multiple-unit trains or electric locomotives. 
The new diesel-electric locomotives, which will have 
a BB wheel arrangement and be classified as type 3, will 
have Sulzer diesel engines (manufactured in Britain by 
Vickers-Armstrongs, Ltd.) and Crompton Parkinson 
electrical equipment. 


Miscellanea 


“CRITICAL REVIEW OF NUCLEAR PowER PRO- 
Gress.”"—An unfortunate slip in the printing of our 
article under the above title (January 3) distorted the 
meaning of a sentence on page 9, at the opening of 
the last paragraph in the first column. The word not 
appeared in place of the word now. The sentence 
should have read : “It is now clear that the idea of 
classifying types of reactors as falling into Stage 1, 
Stage 2 or Stage 3 for the power programme has been 
dropped.” 

VACUUM OvEN.—We are informed by Griffin and 
George, Ltd., Ealing Road, Alperton, Wembley, 
Middlesex, that it is about to produce in quantity 
the “ Gardiner precision vacuum oven.’’ This was 
developed in the Tate and Lyle research laboratories 
during investigation of the drying of labile substances, 
and is now thought to be suitable where loss of weight 
on heating has to be determined exactly and repro- 
ducibly. ‘* The sample,” says the maker’s announce- 
ment, *‘ is taken into solution and distributed over an 
aluminium powder extender contained in a sample 
dish.”’ It is then heated under partial vacuum while 
a current of dried air or inert gas (water content less 
than 0-0007 mg. per litre) is bled over its surface : 
the drying train for the bleed consists of three glass 
U-tubes filled with activated alumina and a glass tube 
filled with barium oxide. The gas passes through exit 
ducts in the lid via a control spigot into a metal 
desiccator screwed into the underside of the heating 
block. A thermostat with a bimetallic sensor, said 
to be adjustable to 110 deg. Cent.+1 deg. Cent., a 
thermometer (0 deg. to 110 deg. Cent.), a soap-film 
flow meter (0-5 to 100 ml per minute), and a vacuum 
pump connector are fitted. There are twelve refrac- 
tory heating elements and places for six shallow 2in 
diameter sample dishes. The oven can be switched 
to 70W or 160W. 


Dry Coo.inc Towers.—A cooling system which 
makes it possible to site power stations where large 
volumes of cooling water are not available or can 
only be provided at excessive cost is being developed 
by The English Electric Company, Ltd. (Negotia- 
tions for the design and construction of a commercial- 
scale installation were announced recently by the 
Central Electricity Authority: see THe ENGINEER, 

ber 20, 1957, page 908.) The plant uses a 
system proposed by Professor L. Heller, of Budapest 
University, and Mr. L. Forgé, in a paper delivered 
at the last World Power Conference in Vienna. 
The essential features are the injection of pure water 
into the steam and the cooling of the mixture of 
water and condensate by air in large heat exchangers 
fitted round the base of the cooling tower. The 
system is to be closed and the circulating water of 
condensate purity ; the plant should therefore be 
free from internal corrosion troubles. The flow of 
air through the cooler is produced by either induced 
draught fans or natural draught, the choice depending 
on such factors as fuel cost, atmospheric temperature 
and size. Two factors contribute to economy : the 
cooler, which is made entirely of aluminium and is 
simple, effective and cheap, and the spray condenser, 
which eliminates the drop in temperature between the 
condensate and cooling water that occurs in the 
conventional condenser. The English Electric Com- 
pany’s studies indicate that as soon as cooling water 
becomes a special problem for any reason, the new 
scheme will quite frequently be more economical 
than the normal. 
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British Patent Specifications 


When an bi ion is icated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
“hancery Lane, W.C.2, 3s. 6d. each. 





STEAM GENERATORS 


786,412. June 20, 1956.—ForcepD RECIRCULATION 
STEAM BolLers HEATED By WASTE GASES, Hein- 
rich Vorkauf, personally responsible partner of 
La Mont Kessel Herpen and Co., Hannover- 
Herrenhausen, Loepentinstrasse 3, Germany. 

The invention relates to forced recirculation steam 
boilers and it has for its object an improved arrange- 
ment for isolating and controlling the water flow to 
groups of tubular elements. The drawing illustrates 
diagrammatically a circular waste heat boiler A with 


(eg 
H 
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tube groups B, C, D, E and F, and distributor header 
G divided into compartments H corresponding to the 
number of tube groups. The tubular elements, which 
emanate from the compartments H of the distributor 
header, are connected at their other end to the 
common collector header J, which is connected by 
pipe K to the steam and water drum L. The boiler 
water is drawn from the drum LZ through pipe M 
by the circulating pump WN, and discharges through 
delivery pipe O to the individual pipelines P, which 
connect to the compartments H in the distributor 
header. The isolating valves R at the beginning of 
the pipelines P are positioned for easy operation from 
the circulating pump control platform. By closing 
valves R the individual tube groups can be isolated 
and steam output can be regulated in accordance 
with demand. Gases flow through the boiler in 
direction of arrow S. A square type waste heat 
boiler is also shown in the specification.—November 
20, 1957. 


787,103. November 7, 1955.—SaLTs Deposits IN 
THE TUBE SYSTEMS OF STEAM GENERATORS, 
Sulzer Freres, Societe Anonyme, Winterthur, 
Switzerland. 

The invention relates to a method of reducing 
troublesome effects of salts deposits in the tube 
systems of steam generators which normally operate 
at or above the critical point of the working medium, 

The invention as applied to a steam power plant is 

shown in the drawing. In this plant working medium 

flows in a circuit from a steam generator A through a 

turbine B and a condenser C into a feed water tank 

D which contains feed water purified by ion exchange. 
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From the feed water tank D the water is back 
by a pump E into the steam generator. tween the 
condenser C and the feed water tank D there is 
provided a cation exchanger F in which salts which 
have penetrated into the condensate, usually mainly 
in the condenser, are rendered harmless by exchanging 
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the sodium ions of these salts predominantly for 
potassium ions. If the salts content of the condensate 
is too high, a total salts removing plant could be 
provided between the condenser C and the cation 
exchanger F. In the cation exchanger F no regard 
need be paid to the temperature of the condensate, 
which is generally about 35 deg. to 40 deg. Cent., 
since the cation exchange masses usually employed 
can generally withstand temperatures up to 110 deg. 
Cent. without . In contrast to this, the 
exchange masses usually employed for anion exchange 
can withstand temperatures only up to about 35 deg. 
Cent. without damage. The regeneration of the 
cation exchange mass used in the invention is effected 
by means of potassium compound or compounds, of 
which the neutral salts such as potassium chloride or 
potassium sulphate are preferred. Cation exchange 
masses regenerated with potassium compounds have 
the effect that more than 50 per cent of the sodium 
ions still present in the feed water already purified, 
for instance, by a total salts removal process, are 
replaced by potassium ions. The sodium salts 
residues that unavoidably still remain in the feed 
water are thus no longer so great that their possible 
deposition in the tube system of the steam generator 
would cause troublesome effects of the magnitude that 
would be experienced were the invention not em- 
ployed.— December 4, 1957. 


787,280. June 16, 1955.—STeAM BOILER PLANTS, 
A/B Svenska Maskinverken, Sédertalje, Sweden. 
The invention provides the possibility of attaining 

a uniform steam temperature over a great range of 
steam load, without employing a superheater of a 
size necessitating subsequent cooling means for the 
superheated steam at higher loads. Referring to the 
drawing, A are combustion chambers —— in 
two groups each with four chambers vertically one 
above the other. The chambers A are cylindrical 
with horizontal axes. B are ducts for the supply of 
fuel such as pulverised coal, which is introduced at 
one end of each chamber. At the opposite end there 
is a central outlet opening C to a common flue gas 
channel D. The gas flowing through the channel D 
first passes through a superheater divided into two 








parts E and F, thereafter through an economiser G 
and, finally, via an air preheater H, to a fan J, from 
where it is conveyed to the chimney. Combustion 
air is supplied by a fan K and passes the air preheater 
H before flowing into a casing L which surrounds the 
chambers. The plant has a steam drum M which is 
common to all the chambers. Downcomers extend 
from the steam drum to headers below the lowermost 
chambers and from these headers tubes N lining the 
chambers extend to give a continuous communication 
from the lower part of the group to the steam drum. 
During oo ion the capacity of the plant can be 
controlled by connecting or disconnecting one or 
more chambers, the disconnection being preferably 
carried out from above downwards in each group. 
For this control there are provided shutting-off and/or 
control devices for fuel as well as for combustion air 
for each chamber, the devices being individually 
operable. The casing L is preferably heat-insulating, 
and each chamber can be made as a separate insulated 
unit. From this it is obvious that when one or more 
of the upper chambers of a group is or are shut off, 
there will be no unnecessary loss of heat due to the 
heat insulation, and as the chambers taken out of 
operation are kept heated, it is easier to restart them. 
—December 4, 1957. 


INTERNAL COMBUSTION ENGINES 


786,969. February 16, 1955.—Four-STROKE ENGINES, 
Lanova A.G., of 16, Bahnhofstrasse, Zurich, 1, 
Switzerland. 

The invention relates to a four-stroke internal com- 
bustion engine having a shortened com ion 
stroke, particularly to one in which the ust is 
controlled by valves in the cylinder head and the 
intake by piston-controlled ports in the cylinder wall 
in the zone of the bottom dead centre position at the 
end of the suction stroke. As shown in the drawing, 
the cylinder head A has one exhaust valve B, which is 
controlled in a four-stroke cycle in known manner. 
Above the bottom dead centre position of the piston 
C inlet ports D, which lead into an annular passage 
E in the cylinder jacket F are provided in the wall 
the cylinder liner G. An annular slide H, which 
apertures J corresponding to the inlet ports D, 


wes 


79 


disposed in the annular passage in a groove X in 
the cylinder liner. A cam L on a shaft M running 
at half the speed of the crankshaft controls the 
annular slide H. The cam acts on a tappet O. The 
tappet O is pivotally connected to the annular slide 
H by means of a link P. A helical spring R between 
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the cylinder jacket F and the tappet head N tends to 
hold the annular slide in the closed ition. The 
control of the annular sleeve H is so desi that it 
opens the ports D in the cylinder liner G within the 
interval in which the piston C uncovers the ports D 
during the end of the suction stroke and the beginning 
of the compression stroke. As a result the compres- 
sion stroke is reduced by the height of the inlet ports 
D. A smaller reduction of the compression stroke 
may be obtained by an earlier closure of the ports 
by the slide. According to a further feature of the 
invention, the shaft M may be provided with a second 
cam so positioned that the slide H opens the ports D 
for a short time at the beginning of the exhaust 
stroke. In this way fresh air is drawn into the ym 
by the inertia of the exhaust gases rushing out 

the exhaust valve. This air forms an air cushion in 
front of the piston crown and thus all combustion 
products are removed.—November 27, 1957. 


ROAD CONSTRUCTION 
787,303. January 24, 1956.—SrTREETS PROTECTED 
FROM Frost, Algemeene Kunstvezel Maat- 


schappij Naamlooze Venootschap, 261, Benocr- 
denhou' The Hague, Holland. — 

An object of invention is to provide a road 

construction not requiring considerable removal of 

earth, whilst at the same time enabling a road insen- 


sitive to frost our latitudes to be pro- 
duced. The drawing chews toe enauagien Of tote 
protected against frost. The upper view shows a 


road having a bituminous surface, and the lower 
view a concrete road. In the road shown in the 
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Launches and Trial Trips 


Port VALE, trawler ; built by The Goole Ship- 
Company, Lid., for The 
ies, Ltd. ; h between 
pendiculars 137ft, breadth 28ft, depth 14ft 3in, 
trial speed 12} knots ; Mirrlees KSSD.M.8 diesel 
engine, 1000 b.h.p. at 600 r.p .m.—Trial, October 21. 

Bansury Cross, tug; built by Philip and Son, 
Ltd., for the Tees Towing Company, Ltd. ; length 
overall 82ft, breadth ees A 23ft 6in, depth moulded 
8ft 6in ; Crossley CGL4-32 diesel engine, 750 b.h.p. 
at 320 rp.m., Voith Schneider propeller.—Launch, 
October 22. 

British ARCHITECT, oil tanker ; built at Wallsend 
by Swan, Hunter and Wigham Richardson, Ltd., for 
B.P. Tanker Company, Ltd.; length between per- 

iculars 640ft, breadth moulded 86ft, depth 
moulded 49ft 3in, deadweight 34,500 tons on 37ft 
draught, service speed 154 knots ;_ thirty cargo oil 
tanks, one main cargo pump room, "three 850 tons per 
hour turbine-driven cargo oil pumps, two stripping 
pumps; two 600kW, 440V, a.c. turbine-driven 
alternators, one 150kW diesel-driven alternator and 
one 75kW steam-driven alternator; one set of 
Wallsend Slipway double reduction geared com- 
pound turbines, 15,500 maximum shaft horsepower 
sl * peller revolutions per minute, two Babcock 
ilcox “ Selectable Superheat” boilers supply 
ve Be at 600 Ib per square inch and 850 deg. Fah.— 
Launch, October 23. 

ScoTTISH PTARMIGAN, oil tanker; built by John 
Brown and Co. (Clydebank), Ltd., for the British 
and Commonwealth Shipping Company, Ltd. ; 
length between iculars 530ft, breadth moulded 
72ft, depth 39ft, deadweight 18,000 tons ; nine centre 
and sixteen wing tanks ; service speed 134 knots ; 
two 150kW mig nerators, one 75kW steam- 
driven generator ; ord oil engine, six cylinders, 
670mm diameter tg 2320mm combined stroke, 
6400 b.h.p.—Launch, October 24. 

OKLAHOMA-GeTTy, oil tanker; built by the 
Ateliers et Chantiers de France for the Hemisphere 
Transportation Corporation ; length overall 785ft 
7iin, length between rpendiculars 747ft lin, 
breadth moulded 102ft O}in, depth Sift 8in, load 
draught 38ft 6in, deadweight 51,850 tons, displace- 
ment 67,100 tons ; thirty-six cargo oil tanks, four 
1130 tons per hour turbine-driven cargo pumps ; 
two 650kW, 450V, turbo-generators, one 75kW 
diesel-driven generator ; one set of C.E.M.-Parsons 
double reduction geared turbines, 19,000 maximum 
shaft horsepower, steam supplied at 600 Ib per 
square inch and 850 deg. Fah. by two Foster-Wheeler 
boilers.—Trial, October. 





Forthcoming Engagements 


&c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


Secretaries of Institutions, Societies, 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Jan. 13,—CEnTRAL LONDON tong : White Hal! Hotel, 
Bloo . Square, London, W.C.1 “ Diesel Engines as 
applied to lectzical Practice,” H. A. Gill, 6.30 p.m. 

Tues., Jan. 14.—PORTSMOUTH BRANCH ; Wiltshire ex Hotel, 
Portsmouth, “ Nuclear Generation,” A. L. Shaw, 7.30 p.m. 

York BRANCH : Royal Station Hotel, York. * * Electronic 
nstruments,"’ Messrs. Perkins and Smith, 7.30 p.m. 

Wed., Jan. 1$.—GLasGow Brancu : Institution of re and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, “ Portable 
Electric Tools,”’ A. R. Graydon, 8 p.m. 

Thurs., Jan. 16.—S.W. LONDON BRANCH : Visit to the Post Office 
Cable and br | rere Electra House, Victoria Embankment, 

. 2, $.30 p.m. 
Sat., Jan. 18.—OxrorD, READING AND Districts BRANCH : 
Laboratory, Oxford, “‘ Research at the Clarendon 
Laboratory,”’ 7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 
Mon., Jan. 13. MIDLAND REGION : Exchange and Engineering 


“ Atomic W. R. Wootton, 
liam: Film, * Combustion,” 2.30 p.m. 


DIESEL ENGINEERS AND USERS ASSOCIATION 
Thurs., Jan. 16.—Caxton Hall, Westminster, London, S.W.1, 

™ t and Maintenance of Marine Diesel 

Engines,” A. G. Amold, 2.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Tues., Jan. 14.—-LONDON : tag of British Indus- 

tries, 21, Tothill ae A ae of Aircraft 

Fii Decks,” J. W. Strange and B. Stevens, 6 .m 

Thurs., Jan. 16.—MAncuester CENTRE : N.W. E ectricity Board, 
Town Hall, Manchester, 2, “ The Use ei Coloured Light,’’ H. 
Hewitt, 5. 30 p.m. 


INCORPORATED PLANT ENGINEERS 

Mon., Jan. 13.—Dunpet Branch: Mathers pee Dundee, 

“ Planned Maintenance,” S3. J. A may » 7.30 p 

Tues., Jan. 14.—MANCHESTER Br rs” P Club, Albert 
«* Plastics in Industry.” 7 1 5 p.m. 


anchester, 
we -Jes. 15—Kuner Basice 5 Kings Head Hote!, High Street, 
Some Notes on Boiler Inspection and Insurance,” 


mm. 
Thrs., Jan. 16.—BLACKBURN Brancx : Lecture Hall, Blackburn, 
“ Fuel and Power Policy,”” Gerald Nabarro, 7. 
Fri., Jan. 17.—BrmMiIncuam Brancu: Im 
, Birmingham, “ Fuel Injection,” 


p.m 
al Hote, neg 
. Charlesworth, 


7.30 p.m. 


THE ENGINEER 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., Jan. 15.-SOUTHAMPTON SECTION : Technical College, St. 
Mary’s Street, Southampton, Technical Films, “‘ The Story of 
Steel,’’ 7.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Mon., Jan. 13.—S. Wa tes Section: S. Wales Institute of 
Engineers, Park Place, Cardiff, Annual General Meeting, 
%* Srupent Lecture : Memorial Building, 76, Mark 
. London, E.C.3, “ Modern Marine Steam Turbines,”’ 
ne H. * Gooch, 6.30 p.m. 

Tues., Jan. 14.—SOUTHERN Jornt BRANCH : Technical College, 
St. Mary Street, . “ Hull Surveys and where to 
look for Defects,” H. Mackechnie, 7.30 p.m. 

Thurs., Jan. 16.—KINGSTON UPON HULL AND E. MIDLANDS 
Section : Royal Station Hotel, Kingston upon Hull, “ Recent 
Developments in > i Naval Main Propulsion Steam Tur- 
bines,”’ the F Cowlin and A. F. Veitch, 7.30 p.m. 
zs N.E. Coast ‘Ea Stephenson Building, King’ s College. 

laremont Road, Newcastle upon Tyne, “ Heat Balance 
Calculations and their use i in the Installation Design of Steam 
Turbine Merch Ship Propul Machinery,’’ E. Tyrrell, 


6.15 p.m. 


_ 





INSTITUTE OF METALS 
Tues., Jan. 14.—S. Waves Loca Section : University College, 
Singleton pet Swansea, “Electron Microscopy,”’ J. a 
Menter, 6.30 p 
Wed., Jan. 15-17, Belgrave Square, London, S.W.1, “ The 
Mechanism of Clustering and Precipitation in Metals,’’ David 
Turnbull, 6.30 p.m. 


INSTITUTE OF NAVIGATION 


Fri., Jan. 17. —Royal Geographical Society, 1, Kensington Gore, 
London, S.W.7, “ The Influence of Atmospheric Conditions on 
Radar Performance,"’ J. R. Saxton, 5.15 p.m. 


INSTITUTE OF PHYSICS 


To-day, Jan. 10.—MANCHESTER AND District BRANCH : Bragg 
Lecture Theatre, The University, Manchester, ‘‘ Contact 
Electrification,’’ P. S. H. Henry, 6.45 p.m. 

Wed., Jan. 1§.—LONDON AND Home Counnes BRANCH : 47, 
Belgrave Square, London, $.W.1, “‘ Physical Research in the 
Research Group of the Atomic Energy Authority,”’ B. F. J. 
Schonland, 6 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, Jan. 10.—WeSTERN CENTRE : : Rougement Hotel, Exeter, 
“Road Transport Law,’’ 7 p.m. %&% SoUTH WALES CENTRE : 
South Wales Institute of Engineers, Park Place, Cardiff, 

“Some Considerations Affecting the Selection and Use of 
Fuels and Lubricants for Road Transport,’’ C. G. Tressider, 


7 p.m. 

Tues., Jan. 14.—-MIDLANDS CENTRE : Exchange and Engineering 
Centre, Stephenson Place, Birmingham, “The Free Piston 
Gasifyer, with special reference to Vehicle Applications,” 


15.—E. MIpLaNps Centre: Mechanics’ Institute, 


“Some Considerations Affecting the were 
° J. 


7.30 p.m. 

Wed., Jan. 
Nottingham, 
and Use of Fuels and Lubricants for Road Transport, 
Tressider, 7.30 p.m. 

Thurs., Jan. 16.—METROPOLITAN AREA : Royal Society of Arts, 
John Adam Street, London, W.C.2, “‘ The Work of the Motor 
Industry Research Association,’ A. Fogg, 6.30 p.m. ye YORK- 
sHiRE Centre : North British Hotel, Edinburgh, “‘ Some Con- 
siderations Affecting the Selection and Use of Fuels and Lubri- 
cants for Road Transport,’’ C. G. Tressider, 7.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Jan. 14.—Great G Street, Westminster, London 
ee “ Lake Nyasa and the River Shire,’’ N. J. Cochrane, 
.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Jan. 13.—LONDON SECTION: Savoy Place, London, 
W.C.2, Discussion on “ The Use of Electricity in the Garden 
by Amateurs,” opened by M. M. Harvey, 5.30 p.m. 

NORTHERN IRELAND CENTRE: Sir William Whitla Hall, 
een’s University, Belfast, Joint Meeting with Northern 
Ireland Branches of Institution of, Civil Engineers and Institu- 
tion of Mechanical Engineers, “ Engineering Education in 
the Soviet Union,’”’ P. E. Sleight and E. Giffen, 7.30 p.m. 

NorTH STAFFORDSHIRE SuB-CenTRE: Technical College, 

tafford, “*‘ Mechanical Strength of Power Transformers in 
Service, BT. Norris, 7 p.m. WESTERN CENTRE : Univer- 
sity Engineering Laboratories, Bristol, “ The B.B.C. Sound 
Broadcasting Service on Very High Frequencies,” E. W. 
Hayes and i. Page, 6 p.m. 

Tues., Jan. 14. —N. E. Centre: College of Further Education, 
Workington, “‘ Earthing of Low and Medium-Voltage Dis- 
tribution Systems and Equipment,””7 p.m. ¥% N.W. UriLiza- 
TION Group: Engineers’ Club, Albert Square, Manchester, 
“Recent Developments in Low-Voltage High-Rupturing- 
Capacity Fuse Links,”’ R. H. Dean, 6.15 p.m. %% LONDON 
GRADUATE AND STUDENT SECTION : 3 (Tels) Training Bn., 
R.E.M.E., Arborfield, Berks, “ Transistor Amplifier Circuits,” 
W. A. Thorpe, 7 p.m. 

; . 15.—RuGpy Sus-Centre: Temple Speech Room, 
Rugby, “ The Electrification of the British Railways,”’ G. H. 
Fletcher, 7.30 p.m. SOUTHERN CENTRE : Technical College, 
Brighton, Ps The B.B.C. Sound Broadcasting Service on Very- 
High Frequencies,”’ EB. w. Hayes and H. Page, 6.30 p.m. 

Thurs., Jan. 16.—UTMLIZATION SECTION : Savoy Place, London, 

C2, 2, “* Recent a in Low-Voltage High-Ruptur- 
_— Fuse Links,’’ R. H. Dean, 5.30 p.m. N. 

IDLAND oy Baap Vorkehine Electricity Board, Ferensway, 
Hull, Chairman’s Address, A.J. Coveney, 6.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Mon., Jan. 13.—Northern Architectural Association Hall, 
Higham Place, Newcastle upon Tyne, “ Shielded Arc Welding.” 
W. A. Wooicott, 7.15 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


w, “ Craneage in 


Tues., Jan. 14,—39, Elmbank Crescent, G 
p.m. 


Works and Shipyards,’’ D. L. Nicolson, 6. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Jan. 15.—Institution of Mechanical Engineers, 1, Birdcage 
Walk, Westminster, ndon, S.W.1, “ Experience with the 
Steel Fire Boxes of the Southern Region ‘ Pacific’ Locomo- 
tives,’’ M. G. Burrows and A. L, Wallace ,5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 





——- Jan. 10.—1, Birdcage Walk, Westminster, London, S.W.1, 
General Meeting i in conjunction with the Internal Combustion 
Lightweight High-Speed Group, “Design and Development of Four 
igh-Speed a Gas Turbines for Electric 
= eee and “ Developments in 
Mice Sts — x and Turbine 

Blades on Test Bed in Flight,” D A. Drew, 6 p.m. 
Tues., Jan. 14, ae BRANCH : Great White Horse Hotel, 
I —_—— Meeting, ““ The American e~ of 
and Training of Mechanica —,. ~ 
7.0 p.m. ye AUTOMOBILE 
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minster, London, S.W.1, “‘ The Prevention of Corrosion in Car 
Boaies,"’ T. P P. Hoar, 6 p.m. 
Wed., Jan. 15. —SOUTHERN BRANCH : Royal Star Hotel, Maid- 
mone, Annual General Meeting, Chairman’s Address, 7.30 p.m. 
N.E., A.D., Centre: The University, Leeds, ‘‘ Some 
xperiments with Internal Combustion Engines,’’ R. C. Cross, 
7.30 p.m. 9 N.E. Grabuates’ yy Vane Arms Hotel, 
“Nylon and its Uses,” W. E. Humphreys, 7 p.m. 
ERN GRADUATES’ SECTION : _ Technical College. 
uthampton, “ Transmissions for Small Marine Craft,’’ K. wy. 
Roberts, 7.30 p.m. 
Thurs., Jan. 16.—INDUSTRIAL ADMINISTRATION AND ENGINEERING 
PRODUCTION Group : 1, Birdcage Walk, Westminster, London, 
;, Discussion on * Export Packing of Engineering Pro- 
+ Ag 6.45 p.m. ye MIDLAND BRANCH: James Watt 
Saeaeneted Institute, Birmingham, Annual General Meeting, 
“Outlook for Oil,’ H. E. Willoughby, 6 p.m. % N.W. 
BRANCH : Engineers’ Club, Albert Square, Manchester, Annual 
General Meeting, - Rotary Shaft Seals: The Sealing Mech- 
anism of | Synthetic Rubber Seals Running at Atmospheric 
Pressure,”’ E. T. Jagger, 6.45 p.m. %& SCOTTISH, BRANCH : 
Royal College of Science and Technology, Glasgow : ‘ “Hydraulic 
Transmissions for Railway Application,”’ R. H. Fett and H. M. 
Dannatt, 7.30 p.m. YORKSHIRE BRANCH: Hotel Metro- 
pole, Leeds, Annual General Meeting, 6.30 p.m. ¥&% E. MID- 
LANDS GRADUATES’ SECTION : Technical College, Avenue org 
Grantham, “ Power from Nuclear Energy,”” M. D. 
7.15 p.m. ye N.E. Grapuates’ SECTION : Rutherford ‘Teche 
nical College, Northumberland Road, Newcastle upon Tyne, 
* Bearings and Bearing Failure,’’ W. N. Mills, 7 p.m. 
” , Jan. 17.—-GENERAL MEETING, THOMAS Lowe Gray LECTURE : 
, Birdcage Walk, Westminster, London, S.W.1, “* Machinery 
a. Cross-Channel Passenger Ships,”’ E. L. Denny, 6 p.m 


INSTITUTION OF MINING AND METALLURGY 


Thurs., Jan. 16.—Geological Society, Burlington House, Picca- 
dilly, London, W.1, “ Microradiographic Study of the Action 
of Flotation Reagents,’ ’ I. N. Plaksin; “The Training of 
Mining Engineers,’’ A. W. S. Schumann, 5 p.m. 


INSTITUTION OF NAVAL ARCHITECTS 


Tues., Jan. 14.—-SOUTHERN JomnT BRANCH : Technical College, 
St. "Mary Street, Southampton, “ Hull Surveys and where to 
Look for Defects,”” H. Mackechnie, 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Jan. 10.—EASTERN REGION : Golden Lion Hotel, Corn- 
hill, Ipswich, “‘ Defining a New Era—Information, Control, 
Cybernetics and Electronics,’’ E. R. Davies, 7.30 p.m. 

Mon., ~ 13. —Leeps SECTION : Hotel + walang King Street, 
Leeds, * Correct Application fd Electrical Equipment to 
Srodeiie Machinery,’’ W. L. Sims, 7 p.m. 4 SHEFFIELD 
SECTION : Grand Hotel, Sheffield, “‘ Unit Transfer Machine 
Applications,” Cc. m Camwell, 6.30 p.m. 

Tues., Jan. 14.—DONCASTER SECTION : Danum Hotel, Doncaster, 

“Air in the Service of Man,” 7.15 p.m. PETERBOROUGH 
SECTION : White Lion Hotel, Church Street, Peterborough, 

“ Cost Reduction by Production Planning and Control,”’ R. J. 
Smithson, 7.30 p.m. 

Wed., Jan. 15.—BiRMINGHAM LocaL Secrion: James Watt 
Memorial Institute, Great Charles Street, Birmingham, “ Inter- 
Process Mechanisms for Press Work,” J. P. Udall, 7 p.m. 
¥& Preston Section : College of Further Education, Sandy 
Lane, Accrington, “Modern Copy Turning Technique,’’ 
7.30 p.m. ye SOUTHAMPTON SECTION : Town Hall, Christ- 
church, “‘ International Geophysical Year,” R. de Atkinson, 
7.15 p.m. 4% S. Essex Section : Mid-Essex Technical College, 
Chelmsford “* Office Mechanisation,’ *E. S. Carden, 7.30 p.m. 

Thurs., Jan. 16.—SOUTHAMPTON SECTION: Polygon Hotel, 
Southampton, “Automobile Accessory Production,”’ 
Lusted, 7.15 p.m. ye LONDON SECTION: Royal 
Society, Northumberland Avenue, London, W.C.1, 

Approach to Production Control,”’ J. L. Burbidge, 7 p.m 

CORNWALL SECTION : School of Mines, Camborne, Corn- 
wall, “ The Role of Metallurgist in Production Engineering,” 
Hugh Bartle, 7.15 p.m. 

Fri., Jan. 17.—Swansta SeEcTION : Central Library, Alexandra 
Road, Swansea, “ Mechanical Aid to Inspection,” L. Hare. 

.30 p.m, 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 


Thurs., Jan. 16.—Caxton Hall, Westminster, London, S.W.1, 
- Smoke Free Incineration of Liquid Wastes and Studges,”* 
R. F. West, 6 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Tues., Jan. 14.—LONDON SecTION : Royal Society of Tropical 
Medicine and Hygiene, 26, ae Place, London, W.1, 
“ New Synthetic in Cables,”’ S. Penn, 7 p.m.; “ Modern 
Testing Methods and ana F. N. B. Bennett, 5.30 p.m, 


INSTITUTION OF STRUCTURAL ENGINEERS 


Wed., Jan. 15.—NoORTHERN COUNTIES BRANCH: Cleveland 
Scientific and Technical Institution, Middlesbrough, “ Water 
Towers,’ J. O. C. Ritchie, 6.30 p.m. ye WALES AND Mon- 
MOUTHSHIRE BRANCH : Mackworth Hotel, Swansea, ‘‘ Some 
Notes on the Use of High Pre-Load Bolts in the United King- 
dom,”’ E. M. Lewis, 6.30 p.m. YORKSHIRE BRANCH : 
Central Electricity Authority, Whitehall Road, Leeds, “ An 
Introduction to Prestressed Concrete i 4 Highway Engineering,”’ 
D. Beckett and B. J. S. Walls, 6.30 p. 

Fri., Jan. 17.—S.W. Counties eance : Duke of Cornwall 
oom Plymouth, “ Lifting Equipment,’”’ W. R. Hockaday, 

p.m, 


JUNIOR INSTITUTION OF ENGINEERS 


Mon., Jan. 13.—SHeEFFIELD AND District SECTION : Livesey 
Clegg House, 44, Union Street, Sheffield, 1, ‘ Chemical 
Engineering : Chemical Pumps,”’ Ian N. Merrill, 7.30 p.m. 

Fri., Jan. 17.—Pepys House, 14, Rochester Row, London, S.W.1, 
; "Journal Bearings in Theory and Practice,"’ F. T. Barwell, 

p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


Fri., Jan. 17.—Engineers’ Club, Albert 3 gad Manchester, 
“'Corrosion in Action,”’ R. Butcher, 6.45 p.m 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, Jan. 10.—Lecture Theatre, Mining Institute, Newcastle 
upon Tyne, “ University Education in Marine Engineering,”’ 
G. H. Chambers, 6.15 p.m. 


SHEFFIELD METALLURGICAL ASSOCIATION 
Tues., Jan. 14.—B.LS.R.A., Hoyle Street, Sheffield, Annual 
General Meeting of the Refractories Group and Address by 
Chairman, A. H. B. Cross, 7 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Wed., Jan. 15.—Corrosion Group: 14, Belgrave Square, 
London, S.W.1, “ Stress Corrosion Cracking,” . P. Hoar and 
J. G. Hines, 6. 30 p .m. 

Thurs., Jan. 16. —Row AND BUILDING MATERIALS GrouP: 14, 
Belgrave Square, London, S.W.1, “ Problems in - Introduc- 
= of New Materials to the Building Industry,” F. L, Brady, 

p.m. 
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STOPPING 
& STARTING 














If your starting and stopping problems 
ave getting “‘out-of-hanc’,’’ get in touch 
with us. During the past half-century, 
we have closely studied the antics of 
such varied machinery as Submarine, 
Lace-making equipment, and the 
world’s largest Walking Dragline 
Excavator—and we are pleased to say 
that our Clutches and Brakes have got 
everything nicely under control. 


MAGNETIC MACHINES LTD 


BIRMINGHAM, #2, ENGLAND. 


HALF A CENTURY OF SPECIALIST EXPERIENCE 














CYLINDERS 
VESSELS - CONES 


ALL FABRICATIONS 





Modern Conveyors 


LIMITED 





ADDERBURY EAST NR. BANBURY, OXON 


Telephone : ADDERBURY 238 
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SPRAY 
NOZZLE 


NON-CLOGGING 
INVOLUTE TYPE 


}” to 3” Dia. Inlet. 
Capacities 24 to 12,000 G.P.H. 






For Water Cooling, Gas Washing, 
Dust Laying and other purposes. 


LEDWARD 2, BECKETT 


PARLIAMENT MANSIONS +« ABBEY ORCHARD ST. 
LONDON, S.W.l. 


PHONE: ABBEY 5429 























Weare now booking capacity for our New Modern Foundry at Halesowen. 
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The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
special manipulation of throttle or 
clutch is required for gear changing. 














. The various control levers have ra ee eT 
been carefully grouped for ? ; oe | 
maximum convenience and are 


duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensure the fullest 
output from driver and locomotive. 

















London Representatives: 
Ferguson & Palmer, 9 Victoria Street, Westminster S.W.1. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. "Grams: “Peckett” Bristol 








OLD this page up in front of you and move it with a circular motion of 


‘2 / / / S S / M P L BE the hand. Look at the centre of the rings and they will appear to rotate—when 


you stop, the rotation stops. Now try it in the opposite direction, and the same 

EXPERIMENT eenaern 
Just as simply and effectively as you can control this rotary movement, so do 
Warner Electric Brakes and Clutches control machine drives. These electro- 
magnetically actuated friction couplings give fully automatic and instantaneous 
control. Yet their touch is velvet smooth and completely shockless. Their speed 
and precision can only be measured in milli-seconds. 

~~ Warner Electric Brakes and Clutches enable you to design 
machines that operate faster, more efficiently and precisely, 
and reduce operator fatigue. They do, indeed, provide the 
most modern method of automatic control. 

















DON'T BE 
PREHISTORIC — 


THIS BROCHURE WiLL 
GIVE You DETAILS OF 
THE Most UP-TO-DATE \ X% 


METHOOS OF MACHINE 


















Fit Warner equipment to your machines 
and see for yourself the advantages it 
gives you. 






WARNER } ELECTRIC BRAKES and CLUTCHES 
~ 


f are manufactured in Great Britain under licence by:- 


ee ESTO ST. HELEN’S AUCKLAND, CO. DURHAM 


“ge Telephone: West Auckland 317 (6lines) | Cables: Solenoid, West Auckland 
Birmingham Office: 7 Newhall Street, Birmingham 3. Telephone: Central 390! 


Westool also make: Coils and Coil Winding Machines, Transformers and Chokes, Smali Motors, A.C. and D.C. 
Solenoids, Vibrating Tabies, Grinding Attachments, Air Conditioners 
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CENTRAL ELECTRICITY AUTHORITY 
USKMOUTH POWER STATION 





One of the largest conventional power 


stations in Europe 
An in-line arrangement with a total generating capacity of 360MW developed 


from six 60MW hydrogen-cooled turbo-alternators. The station also includes 


G.E.C. high-voltage switchgear, transformers and supervisory gear. 


7204 





THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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i ial Lower sections of storage hoppers in }” thick aluminium 
alloy plate, welded by the Argon- Are process. 
Fabricated Metal Plate and 
oo Sheet Metal Wor 
machinery 
qguara 
Backed by a 
e 
* , . Mild steel hot pressed ends, up to 
Cer l t ul ry Ss iD wpe ri en Ce 6° 0” diameter, for pressure vessels. 
A Staff of hundreds of craftsmen in six factories strategically sited 
to give efficient and economical service in any part of Great Britain 
We welcome your enquiries 





ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.L. TELEPHONE: EUSton 3456 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
l Eclipse Works. Petershill Road, Glasgow, N. TELEPHONE: Springburn 515! 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER Orrices: 110 Cannon Street, Londen, E.C.4 (Export). TELEPHONE: MANsion House 6034 


PRODUCTS Queen's Buildmgs, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 6226! 
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There are Rawiplug Fixing Devices for 
almost every material in the world... 


What an astonishing variety there is in Rawiplug Fixing 
Devices! You want an air and watertight screw fixing in 
sheet metal or glass? Use a Rawinut! Or a fixing in a 
lath and plaster ceiling? Rawlplug Spring Toggles! Fixing 
conduit to steel girders without drilling? Rawlclips! For 
screw fixings in brick, stone, etc., there’s the famous and 
speedy Rawiplug; for bolting down machines, Rawlbolts 
and Bolt Anchors. Whether it is breeze or cork, plasterboard, 
plastic or cavity brick, use the right Rawiplug Fixing 
Device and your difficulties vanish. 


Free technical literature and reference charts are always 
available. 


THE RAWLPLUG RAWLPLUGS CROMWELL RD. 


COMPANY LTD. A LONDON, S.W.7 





64678 


THE WORLD’S LARGEST MANUFACTURERS OF FIXING DEVICES 


TRUCKS, BARGES, TIMBER, 
TRANSFORMERS ... ALL 
HAULED BY maou moves 


SADI capstan 
for £ I 60 THIS MODEL PULLS 


FIVE TWENTY -TON TRUCKS ON 
STRAIGHT AND LEVEL TRACK. 











THE SAD! CAPSTAN IS TRANSPORTABLE 


Photograph illustrates unit 
being lifted from ground 
socket by Standard Fork 
Truck. 


Ask for Literature E457 


SOME OTHER ‘SADI’ PRODUCTS | 


“SADIVAR” VARIABLE SPEED UNIT SUPPLIED ALONE 
OR IN COMBINATION WITH HIGH EFFICIENCY 
PLANETARY SPEED REDUCERS PROTECTED AGAINST | 
OVERLOADS BY “A.S.” SAFETY COUPLINGS. 


SADI ENGINEERING CO. LTD. = 


{0-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8. Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 














S. Safety Coupling Sadivar Variator 
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attention to detail 


Skill, experience and attention to detail during the design 
and manufacturing stages of HWP/Fluor Counterflo Cooling 
Towers, ensure that cooling can be guaranteed between prescribed limits, 
and that the Towers will function with the utmost efficiency 
and minimum attention for long periods. 





FAN ASSEMBLY-—-A_ high 
efficiency, low speed, axial 
type, cooling tower air 


prime mover. 


FAN STACK—Specially designed 
for trouble-free, vibrationless 
operation. Fabricated of 
seasoned redwood. Internal 
annular ring ensures maximum 
exhaust velocities. 





FAN DECK—Diagonal decking, 
blocking and stress strips form 
a structural diaphragm which 
distributes live loads— wind, 
vibration—uniformly to all 
bracing. 





SUPPORT FOR DRIVER AND 
SPEED REDUCER — Structu- 
ral unit support for driver 
and «peed reducer. 





DRIFT ELIMINATORS—A 
multi-pass baffle section 
constructed to minimize 
the entrained water in exit 


air stream. 





TOWER FILLING—Grid 
Decks or filling to provide 
maximum and continuous 
water break-up with a 
minimum of obstruction 


to flow of cooling air. 





BASIN—This collects the 
tower water and provides 
structural support for 


tower. 








STRUCTURAL FRAMING— 
Redwood columns, braces, 
andchords, through bolted, 


utilizing connector plates. 





BASE CASTING—A cast footing 
provided to ensure a uniform 
and solid connection between 
the tower columns and the 
basin pads. 








SPEED REDUCER—A device for 
reducing fan driver speed to 
fan operating speed. May be 
single or double reduction 
gear or hydraulic motor. 





VIBRATION CUT-OUT SWITCH 
—In case of excessive 
vibration of mechanical 
assembly, automatically 


shuts down fan driver. 








FAN DRIVER—A prime 
mover for fan service that 
may be an electric motor, 
gas turbine, steam turbine, 


or hydraulic motor. 





DRIVE SHAFT—Floating 
shaft and flexible coupling 
assembly for transmitting 
power from driver to 


gearbox. 





LOUVRES—Set three feet 
out from side, yet require 
no greater basin dimen- 
sions. Air is drawn into 
tower with less pressure 
drop. Icing problem for- 
merly associated with 
louvres adjacent to tower 
columns eliminated. 





RISER—That vertical con- 
nector pipe between the 
manifold and cooling 


tower header. 








MANIFOLD HEADER—A_ hot 
water pipe manifold distri- 
buting water to individual 


risers and cells. 








SHEATHING—A tower 
sheathing designed for archi- 
tectural beauty and positive 


elimination of leaks. 





WATER DISTRIBUTION SYSTEM 
~—Completely non-corrosive 
. .. header and laterals of 
redwood stave con- 
struction banded with 
Stainless steel . . . nozzles 
of porcelain (and stainless 
steel) or plastic. Headers 
and laterals are provided 
with cleanout valves and 
plugs for flushing during 
tower operation. 





Head Wrightson Processes design, manufacture and erect prefabricated timber and precast concrete Induced Draught Cooling 





Towers for all purposes. It will pay you to consult them on your own cooling problems. 


HEAD WRIGHTSON PROCESSES LTD 


TEESDALE HOUSE - 24/26 BALTIC STREET - LONDON - ECI 


OFFICES AT: P.O. Box 1595 SYDNEY - P.O. Box 1034 JOHANNESBURG - P.O. Box 2608 CALCUTTA and 603 Royal Bank Buildings TORONTO | 
Associates in the U.S.A.: The Fluor Products Company - Los Angeles - New York - Chicago - Tulsa etc. 
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perfect 


alignment? 
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---- ask for 
barrel-shaped 
self-aligning roller 

bearings and thrust 
bearings made by.... 





.... fing Plannair .... tell them what you 
have in mind and your air movement problems are over. 
Plannair blowers—power for size the most effective of 
their kind in the world—have proved themselves out- 
standing in both the electronic and aircraft fields for 
applications involving either cooling or heating. And now, 
design engineers and manufacturers engaged in electrical 
and engineering practice have in this superb 8” Piannair 
blower a new force with which to tackle their air move- 





ment problems. Technical data is given below. This 
blower and others in the Plannair range, together with 
this company’s special ability in matters of air movement 
may be of considerable help to you. In that event, all you 
have to do is—get on to the blower: Leatherhead 4091. 


RIV Bearings are manufactured by 
RIV, Officine di Villar Perosa, 
S.p. A., Turin, Italy. 














Sole Concessionaires in the paces 
United Kingdom and Eire 


Revolwo 


tIimMIireo 


PLANNAIR BLOWER 8PLI4Ii-257 


399-405 EDGWARE ROAD, W.2 
TELEPHONE: PADDINGTON 4087-8-9 


Blade tip diameter of impeller 84” 


“| S/he Volumetric airflow 750 c.f.m. at a maximum pressure rise 


; f ry A : ‘ 4 % : : ; —— 
/, Y “f ry “¥ . 1 
]} ORE ae we Sis. 


230 v. single phase 50c capacitor type 2,800 r.p.m. 


: 


— PLANNAIR 


PLANNAIR LIMITED - WINDFIELD 


HOUSE - LEATHERHEAD: SURREY 
SSE RT ES SR TTL AT Tc a INTE TILT 


® PLAi lc 
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HYDRAULIC 
PRESSES 


P&W.MACLELLAN,'” 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telegrams: 
“MACLELLAN GLASGOW” 


Telephone: 
IBROX 1135 (4 lines) 





2 a 
4 4 
What you can’t see 


Be ae ae 
EN AION od 


can hurt you 


Although invisible, ultra-violet and infra-red rays are 
definitely dangerous to welders’ eyes. Continuous exposure 
to these rays will almost certainly result in serious eye 
trouble if completely adequate protection is not provided. 
The truly sensible way to avoid this hazard is to specify 
protective glass that conforms to BS 679. In other words, 
to use Protex or Protal . . . Chance glasses which 
have passed the British Standards Test. 


For complete information, write for our detailed folder F.G.2 


——~> 


CHANCE 


Protex & Protal 
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Dept. HS, Chance Brothers Limite d. Class Works, Smethwick 40, Birmingham. 
LONDON OFFICE : 29/30 St. James's St., London, $.W.1 
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A self-contained L.E.H. 500 ton hydraulic press with base, 
press head and moving table of fabricated constuction. 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 





THE LEEDS ENGINEERING 
& HYDRAULIC CO., LTD., 
RODLEY, LEEDS. 


Telephone: ‘PUDSEY’ 2869. 
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RAM TYPE ftizoxal Milling & Boring Mackin t 
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HALIFAX - ENGLAND 





Sales & Service for... DRUMMOND-ASOQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 343t (7 lines). "Groms-; Moxishepe, B'ham, Also at LONDON : Phone : Trafalgar 7224 (5 tinés) and GLASGOW : ‘Phone: Central 3418 
$234 





THE ENGINEER 


The most authoritative survey 


of 


Scottish industry 


THE GLASGOW HERALD 


TRADE REVIEW 


on Sale January 15 


“The Glasgow Herald ** TRADE REVIEW is the most comprehen- 
sive and authoritative annual publication on Scottish industry, trade 
and finance. There are over 80 specialist reports on individual 
industries and expert surveys of engineering, shipbuilding, tech- 
nology and management. The special section of international 


shipbuilding statistics is the most informative published. 


180 PAGES — SUPERBLY ILLUSTRATED — PRICE 2/- 
Postage : Home 1/3—Overseas 1/2 (including Canada) 

From all newsagents and booksellers, principal main 

line bookstalls or the publishers George Outram 

and Co. Ltd., 65, Buchanan Street, Glasgow, C.1 
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HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS ) 





HEAT & WEAR RESISTING UPTO 10 TONS 
ats i SPHEROIDAL GRAPHITE IRON & STEEL 
MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
ivy HOUSE FOUNDRY, HAN LEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 23612 











ASK FOR 
DETAILS 
OF THE 


OILVALVE 


Set oil to air ratio at 
2 maximum and mini- 
PATENTED SELF PROPORTIONING 


mum with two adjust- 


OILBURNER =~." 
and error.” 


SCHIELDROP & CO., LTD., STOTFOLD, BEDS. TEL; 280 








MARGAM 


HANDLING PLANT 


AIDS STEEL PRODUCTION 








RICHARD SUTCLIFFE LIMITED 
HORBURY - WAKEFIPLD - ENGLAND 


‘ 
ty, 


RAVENSCRAIG 
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' The Engineer 


BUYERS 
GUIDE 


1958 


LIMITED 
REDD 


ENGLAND 


TO:0] 


gn and manufacture have made 


rowthorn lathes famous for high speed precision 


ROW 


“COMPANY 


work under exacting conditions. 

Reasonable delivery times. 

Please write for illustrated literature. 
S FOCKPOR I 


in every stage of desi 


These notable features, allied with superior quality 
c 





Ready January 30th. 





ENGINEERING 


CONTENTS 
Associations, Institutions and 
Societies connected with the 
Engineering Industry. 


Address Section. 


CROWTHORN 


U.K. Agents for Foreign Firms. 


Trade Names. 


Buyers Guide. 
32,000 Suppliers’ entries under 
2,300 product headings. 


Forthcoming Engineering & 
Industrial Exhibitions. 
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HIGH CLASS MACHINE TOOL MAKERS 





At the end of January one free copy 
will be sent to every direct postal 
subscriber to ‘ THE ENGINEER’ and CL8s 
every regular reader who buys his 
copy from a newsagent. 








A copy will also be sent to each 
advertiser in ‘ THE ENGINEER’ and 
in the BUYERS GUIDE itself. 








Additional copies obtainable at ~ STORAGE > & TRANSPORT TANKS 


7/6 each (plus postage 1/9) As supplied to all Ministries, Principal Oil Companies “ Petrol Pump Manufacturers 
from :— For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical adicqronnd Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 





The Manager— When ordering specify M.S.L. 
28, ESSEX STREET, STRAND, Q 2 jaicated lsd olen RICHMOND WELDING CO. 
LONDON, W.C.2 eS Fabrications Large and Small 
teel. 
CENtral 6565 : Write fer full perticulers to :— piuesiaiem Welded by the 


Argon Arc or the Argonaut 
Process. Engineering. 


ye METAL STRUCTURES, LTD. 


Phone: Edmonton 6601/2;3 Grams: Metstru, Southtet, London cm_ommemmumms Established | 929 susmmsscowonemmenn 
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Large fabrications and structures require 
accurate and precise handling and the 
illustration shows the perfect unit. It has 
a lifting capacity of 50 tons, and a 

span of 80’ 0” and is designed on robust 
lines to give long and trouble-free service. 
These Cranes range up to 75 tons capacity 


and 100’ 0” span. 





CRANES / 


... can handle it ! 


JOHN SMITH (KEIGHLEY) LIMITED 
P.O. BOX 21° CRANE WORKS: KEIGHLEY: YORKS. 
Telephone :- Keighley 2283 (4 lines) Telegrams :- Cranes, Keighley 


London Office : Buckingham House, Southern Counties Office: Brettenham 
19/21, Palace St., (off Victoria St.), House, Lancaster Place, Strand, 
S.W.1. Tel. Tate Gallery 0377/8. London, W.C.2. Tel. Temple Bar 1515. 
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Photograph by courtesy of 
Robert Jenkins & Co. L 
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— RHODES inoicarors 


Fer Chemicals, Qils and cooling water 





are made in 
BRONZE CAST IRON 
MONEL INCONEL 
PURE NICKEL 
STAINLESS STEEL 
ANTIMONIAL LEAD 
NICKEL MOLYBDENUM 


ALL TYPES AVAILABLE WITH 
SCREWED OR FLANGED ENDS 


May we have your enquiries:— 


B. RHODES & SON LTD. 
QUEEN STREET, ROMFORD, ESSEX 
ROMFORD 62333 & 62334 
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Spinner Type No. 408 for Cooling 
Water or oil circuits, vertical, upward 


or downward and horizontal flow. Telephone : 





SIGHT FLOW ___ 

















SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 

WHEE 
as SILENT 
HELICALS se 
CHANGE 
CHAIN GEARS 
GEARS 
# All materials 
Complete standard 
Supply pitches to 
7ft diameter 


Cutting only : 


General machine castings made to cystomers’ patterns, Low prices for planing, boring, turning, screwoutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


Telephone: Halifax 521/78 Telegrams: “Gears.” 


New Bond Street, Halifax. 
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BOILER MIQUATINGS 


to the 
requirements of : 
ADM RALT 


WAR 


Over a Century of Experience 
SMITH BROS. & CO. (HyYsSON) LTD. 


NOTTINGHAM ae ee or 
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SEAM 
WELDING 


on MERITUS SPOT WELDING 
MACHINES 


all machines in our range are available for 


at works at any time 


demonstration 


our 


Models from 
5-60 KVA 

Pedal or Air 
Operated 


MACHINES FOR 

SPOT, STITCH, 

BUTT & SEAM 
WELDING 


MERITUS (BARNET) LTD. 


BARNET, HERTS. 
TELEPHONE : BARNET 2291/2 

















GRA 
INS 


RFORD 









RECORD GRAPHIC 
RECORDING INSTRUMENTS 
are unable to follow current 
variations with the speed of the 

electron beam. Nevertheless, we are 
proud to claim that they are the fastest 


and most sensitive direct writing Recorders 
available to-day. Send for 


folder j/a 
Offices at :— 
Belfast, Birmingham, Bristol, Dublin, Glasgow, Leeds, London. 






THE RECORD ELECTRICAL COMPANY LIMITED » 


““CIRSCALE WORKS" BROADHEATH ALTRINCHAM CHESHIRE 
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OF WAKEFIELD Exe: Ustad. 1824 








Vee Dee 


FLUID-DRIVEN 


mosr 
 * USE 











FOR BULK MATERIAL HANDLING SOME OF THE MATERIAL BEING 


SUCCESSFULLY HANDLED 
Sugar 


@ iy Ground Malt 
la 7 Granulated Polyethylene 
° Powdered Fertilizer 


PATENTEO AND TRADE MORw REE y S. PAR OFF, ms Kaolin Clay 
Portland Cement 
Insecticide 
Starch 


THE MOST PRACTICAL WAY OF ELEVATING | Coal Dust 


> Bauxite 
AND CONVEYING BULK MATERIALS IN A TUBE x Cake Mix 
Rubber Pellets 


Screw Lifts have opened up a new avenue of efficiency for hundreds of mills and ~ ove eg 


processing plants in the conveying and elevating of free-flowing bulk materials: Phosphate 
: Synthetic Resin 
They require a minimum of space—fit into crowded areas— handling either a 1 Limestone Dust 
: i ' Carbon Black 
trickle or a large volume, as much as 3,000 cubic feet per hour—eliminate the Wes Bireuears’ Greln 


. Pulverised Cla 
human elements—structural supports are unnecessary—a Screw Lift becomes Tale ed Clay 


i t of j : Dichromate of Soda 
an integral part o any processing system if Light Soda Ash 


Aspirin Crystals 
Salt 

Rubber Dust 
Cork 

Gypsum 

Flaked Ice 


BARRON 


& SON LTD. 








TELEPHONE No. 21055/6/7 G LOUCESTER caine BARRON, GLOUCESTER 
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GUNMETAL BODY AND° STUFFING BOX. 
RENEWABLE DISC 


HYDRAULIC 


$T O P VALVE 
FOR HIGH WORKING PRESSURES 


LARGER SIZES CAN BE RE-PACKED UNDER PRESSURE 


1000... 


HALF INCH SIZE ™ f 
MAXIMUM PRESSURE . a! 


Pry. Vitam “os 
ey 


OR FLANGED. 


SPINDLE 
SPINDLE 


BRONZE 


THREAD ON 


NO. 2330/1 


MANGANESE 


GaiMiaas — SQUARE 
HIGH -TENSILE 


ROBERT HARLOW & SON, LTD. 


HEATON NORRIS - STOCKPORT +: CHESHIRE 
Telegrams: ‘“‘ HARLOW, STOCKPORT ”. Telephone No. : STOckport 3403/4/5. 


LONDON OFFICE: 10 NORFOLK STREET, LONDON, W.C.2 


Telephone: COVent Garden 0315/6/7. Telegrams: ‘‘ Tubenpipe ’’—’Phone-Londen™ 
3971 











BARLOW & CHIDLAW LTD 
PENDLETON - MANCHESTER. 6. 

















BARNES 


FOR A VARIETY OF BENDING, 
FOLDING & FORMING OPERATIONS 
WITH REQUISITE TOOLS 


SPECIFICATION 








Pressure variable up to 28 tons. Forming capacity in 
Mild Steel 4’x ¥". Stroke variable up to 8’. High 
Tensile Top Beam 43” square. Self-Contained Hydraulic 
Unit Motorised 400 volt, 3 phase, 50 cycles. 











One of our Technical Representatives will gladly 
visit you, on request, to discuss your problems. 


Sole World Agents 


SONS AND COMPANY LIMITED 


Sunbeam Road, North Acton, Stanningley, 
London, N.W.10. Nr. Leeds. 
Telephone: Elgar 7222/7 Telephone: Pudsey 2241 


Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Swansea - Newcastle-on-Tyne - 





! 
“SQUARE BEAM” HYDRAULIC 


UPSTROKING BENDING PRESSES 
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The 

best 
generating 
sets 

have 





MAGMICOW 


ALTERNATORS 













BR Ny Because the inherent trouble-free self- 
Ss 
N 






\ 
regulation of a Magnicon makes it the 
R.S. RANGE MAGNICONS 


This range, recently introduced, perfect complement to a smooth-running economical engine. 
brings Magnicon Self-Regulation 
to the 3-SOKVA range at a very YOU CAN SPECIFY A MAGNICON ALTERNATOR 
competitive price. 

WHEN YOU ORDER A GENERATING SET. (THE 


WISE BOYS ALWAYS DO). 









MACFARLANE ENGINEERING CO. LTD. 


NETHERLEE ROAD, CATHCART, GLASGOW. Phone: MERrylee 2255-6-7 
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If you use high quality 

grey tron castings and wish to 
faolaalolialcm isle art 1cl6maar Waaller lollihe, 
AR Gamal kedalaia physical properties 
specify that your castings 


be made with the newly developed 


FOR THE PRODUCTION OF 
PNCu ge] 7-Waeiite], Me-bwal, [ch 
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BLACK & DECKER — THE TOOLS FOR EVERY INDUSTRY 


=a = = = 
oo" = 


7” SANDER-GRINDER 


A heavy duty model, in- 
valuable for continuous 
production work. Easy to 
handle, with immense 
power. Makes light work 
of metal cleaning, de- 
rusting, tool-sharpening, 
grinding etc. 


-— = = 
got "a 


«- 
- 
ad r . 
© f ‘ 
- ‘ ‘ ‘ 
‘ a 
* t — 

i“  . if 


ee a , 1m, 
4. 


ath 


}’ H.D. HOLGUN 


One of 16 drills available, 
ranging from 4” H.D. Hol- 
gun to If” H.D. Drill. 
Ideal for construction, 
assembly, maintenance 
p ee — 1 taser ciiereaaa ogres ier angnt 

material from wood to 


cut costs with... ; 





WE CAN SHOW YOU HOW 


‘ 

| 

| A demonstration, without obligation, under 
| your own site conditions will convince you that 
Black & Decker tools can effect tremendous 
savings in time and labour in your business. 





\e x 


Send coupon or telephone to 10° BENCH GRINDER 

















| BLACK & DECKER LIMITED hha eon ~ 
. wer 
| HARMONDSWORTH, MIDDX: West Drayton 2681/9 | constant speed motors 
| —or your nearest branch and adaptable for buffing. 
; wire wheel brushing, 
Massey “Rigby” type steam or compressed air hammers are | Birmingham Spoon Deel Lene Ace, Birmingham 7. grinding and tool-sharp- 
: ; one: t . ening. Peciestal mountings 
designed to give maximum space around the anvil block for l Bristol 20 Beend Stent, Beisel 1. can be supplied. 
the production of intricate and awkwardly shaped forgings. | Glasgow Hones men has C.3 
Massive and powerful, with long stroke and large diameter | teods pe ene See, Senta. | % Other tools in the range 
- . 7 a include Saws, Orbital Sanders, 
cylinder, these hammers are easily and accurately controlled and : London zrereen eenneay Rood, London, N.7 | — so seen osc 
: : , Manchester Knott Mill, Manchester, 15. | Refacers and Valve Seat 
expansion valve gear secures the maximum economy in running | ai Phone: Blackfriars 8865. | Grinders, Hammers. 
: : . Nottingham 27/31 Wollaton Street, Nottingham. 
costs. Available in a range of sizes from 5 cwt. to 60 cwt. | ei Phone: Nottingham 47333. | 
castle 126/128 Heaton Road, Newcastle. 
| Phone: Newecastle 655710 and 656700. | 
Massey designs include : | | USERS TECHNICAL 
: fe ; ; — ADVISORY SERVICE 
Steam and Compressed Air Hammers, Pneumatic Power Hammers, | ee | ; 
| For free advice and 
Friction Drop Hammers, Double-acting Steam and Compressed Air NDORESS-oveeecevvvnsvovscvernennsssssseeeenssssnnnnssssrecsesscssensavansccsooonannnnen assistance on the 
ely ed ; : — | | operation and application 
Drop Hammers, Forging Presses, Trimming Presses, Tyre Fixing Rolls. Jw ceecr tment | of Electric Tools, 
| | write to the 
scoiaiicedabbsinim daedbinad l Users Advisory Service, ¢ 
Black & Decker Ltd., 
BzS. SEY | bg 0 P E N 4 H A WwW J PUSIIESS .nnsesernartnnrrnnenn a a Le . | Harmondsworth, Middx. 
2 | % I am interested in a demonstration of the following | 
> 
MANCHESTER SESE SRN | 
ENGLAND ge ! : 
MAKERS OF THE WORLD’S GREATEST) | Bi ELECTRIC TOOLS 
' 
RANGE OF FORGING PLANT sich iene leaps cclitaiiiical 


Senee’s (A. 20 
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“BROOMWADE” 


and Automation 















ee ne ee ee 
Ete ees § . 
Le} «) iby Aes 


pe ee 
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Increased applications of Automation are now 
being accepted as a necessary adjunct to increased 
production. When generally operative, it is 
hoped it will bring greater leisure and prosperity 
to all. Compressed air is one of automation’s 
vital auxiliaries. It is and will be used increasingly. 


Broom & Wade have been exclusively 
engaged with compressed air and _ its 
applications to industry for over 50 years, 
and this experience is built into every 
machine produced. High efficiency and 
complete reliability is the foundation of 
“ BROOMWADE’S” world-wide reputa- 


tion. 


If you have any problems concerning 
the application of compressed air in 
industry, we shall be pleased to offer you 
expert advice. 


“ BROOMWADE” Type TS2X 
Compressor. 


TS type compressors are available in 


uf capacities up to 1,000 cubic ft. per 
A D ie minute at 100 lbs. per sq. in. pressure. 


Air Compressors and Pneumatic Tools 


Your Best Investment 





BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone : High Wycombe 1630 (10 lines) Telegrams: ‘‘ Broom,” High Wycombe, Telex, 


421 SAS 
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SCRAP 


for 


COHEN’S 
COHEN’S 


for 


SCRAP 


GEORGE= COHEN 


SONS AND COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


WOOD LANE, LONDON, W.12 ~< Telephone: Shepherds Bush 2070 * Telegrams: Coborn, Telex, London 


And at 600 Commercial Road, E.14 * Bidder Street, Canning Town, E.16 * Bath ~ Belfast * Birmingham * Hebburn-on-Tyne * Leeds 
Luton * Manchester * Sheffield * Swansea 
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the end 
of the road... 


wey i 2 








“y" qa 


Bae and the 
beginning 





hen the time came for the breaking up of battleships 
VW like ‘Nelson’ and ‘Rodney’ and of liners like ‘Majestic’ and ‘Olympic’, 
Wards were the Shipbreakers. When the need is for a length of road, whether 
in town or country, one of the Ward group of companies can lay it. 
In 60 years of shipbreaking Thos. W. Ward Ltd., have dismantled 
over 1800 vessels. In 50 years of road-making they have surfaced or supplied 
materials for thousands of miles of highways and footpaths as well 
as for airfields, carriageways and similar hard standings 
Remarkable achievements — but then Wards are remarkable people, who 


provide a service to industry that is second to none. 


seevinc inpusrar arouxo Tae worn A ahOS. W. WARD LTD 


Head Office: ALBION WORKS « SHEFFIELD London Office: BRETTENHAM HOUSE « LANCASTER PLACE « STRAND W.C.2. 
; L 





86 THE ENGINEER Jan. 10, 1958 








the front line 
of reliability 


MANUFACTURERS OF 
RAILWAY DOCK & HARBOUR EQUIPMENT 
INCLUDING 
LOCOMOTIVE & WAGON TURNTABLES 
LOCOMOTIVE & WAGON. TRAVERSERS 
SHUNTING & DOCKSIDE CAPSTANS 


SLIPWAY HAULAGE WINCHES 


mele)’ 's.0. tm. s- eb 3) ole), ae. me ole Ms Mu ep) 


Pio ke  E Pees t A NOD (ee ee ee 241 9 @2528 


LONDON QFFICET weet CA HOUSE KINGSWAY WiE2 TEL: HOLBORN 0268 
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the most 


ZEPHAI 


economical space heating 


The 84% efficient automatic ZEPHAIR industrial air heater dispenses 
with boiler plant and provides warmth at the lowest installation and 





operating costs. No special foundation is required and the full heat 
output is available, under thermostatic control, in a few seconds when 
using gas, coal, light, or 200 seconds oils, which are smokelessly burnt. 


right where you want it Zephair heating re-circulates warm air at 
working level and the required temperature is quickly attained and 
uniformly maintained. It can supple- 
ment an existing heating system 
and additional needs are met, 
as they occur, by the use of 
more self contained 
Zephairs. 











1 BRANDON ROAD, LONDON, N./. 
Tel: NORth 2245'8 


50 WELLINGTON ST., GLASGOW, ©.2. 
Tel: CEN 5323/4 


and at BIRMINGHAM ° BRISTOL - CARDIFF - LEEDS - MANCHESTER * NEWCASTLE » NOTTINGHAM 


DOUBLE HELICAL 
AND OTHER 
TYPES OF GEARS 











W.H.BIRD&SONSLTD. 
ST. PHILIPS, BRISTOL2. 


’Phone: BRISTOL 77033. 
Grams: Oiseau, Bristol. 


GEARS 
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THE FAIRITT SERIES 





Our range of Air Diffusers 
includes: 





Variations, High tevel, Low level, etc. 


6 





Different Shapes, Round, Square, Rectangular and 
Half Round, Half Square, and Half Rectangular. 





Different Sizes for most types, shapes and variations. 


making a range of more than 





different diffusers. 


in addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 21. 


F A [ R | T T ENGINEERING CO. LTD. 


101 Sandford Road, Moseley, Birmingham, 13 
’Phone : South 3651 
604 Grand Buildings, Trafalgar Square, London, 
W.C.2 Phone: Whitehall 4805 
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SIR WILLIAM ROOTES, 
Chairman of ROOTES GROUP writes :— 


“The Rootes Group has worked closely with the National Industrial Fuel 























Efficiency Service since its inception some years ago and its advice and help have 


been of tremendous value to us. Technicians of N'I'F°E’S now visit our plant 





several times a year under a Regular Service Agreement. 





British industry must increase its exports if inflation is to be curbed and the 
efficient use of fuel and power is a vital step towards this end. I can thoroughly 


recommend N'I'F°E’S to all industrialists who value production efficiency.” 





CALL IN N-I-F-ES—INDUSTRY’S OWN NON-PROFIT-MAKING SERVICE FOR 
ADVICE ON THE EFFICIENT USE OF ALL FUELS, HEAT AND POWER. 


For address of nearest Area Engineer write to:— 


* * * * seaigae 7S Ase? 
Ry i Pog BB B54 National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON WL . Zeeephone: Hyde Park 9706 








| SPECIFY “*REAVELL”’ 


FOR EFFICIENCY ano RELIABILITY 


a Oy 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


i tro 10,000 


LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
anD OTHER GASES. 





REAVELL & CO. Lr. 


IPSWICH, ENGLAND 


Telegrams: “REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). 
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Complete Hoist Control 
without Mechanical Braking 











One of five 10 ton Wharton 
overhead travelling cranes 
installed at the Metropolitan- 

Vickers new Transformer Works 
at Wythenshawe, Manchester. In 
the foreground are two 15 hp hoist 
motors each fitted with a 10” AC 

Perigrip brake. The travel motor in the 
background is a Type MZ slipring 3 hp 


motor. 





The new Metrovick system of AC Crane Hoist Control 
employs two identical slipring induction motors, permanently 
geared to the hoist motion and running at the same speed. 
These motors running in conjunction give :— 


* Creep speeds hoist and lower, varying little with load. 
% Slow light hook speeds. 
* Electric braking when lowering. 


the operator’s cabin. 


* Lively hook on lowering notches. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 1/7 


An A.E.1. Company 


COHORT EEE EEE EER EREOES 


wees Leading Electrical Progress #2: 
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Landmarks 
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The new Boiler House for the I.C.I. 
Kynoch Works at Witton, Birmingham, 
is an impressive construction for 
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which we fabricated and erected the 
steelwork. Its striking proportions 
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Illustration by courtesy of 
Imperial Chemical Industries Limited. 


Metals Division. 


EDWARD 
Steelwork to the design of 
Babcock & Wilcox Limited, 
Lendon and Renfrew. 
: & CO LTD 


CONSTRUCTIONAL ENGINEERS 


Registered Office and Works: Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS - TRAFFORD PARK - MANCHESTER 17 
Technical Offices at Birmingham and Nottingham 


dm WO 76 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 
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Dust & Grit 
Collectors 


A new addition to the range of 
A. & O. dust and grit collectors. 








ne 
ie 


This photograph shows an Alldays & Onions grit 
arrester hood applied to an A. & O. hearth designed 
to meet the requirements of the Clean Air Act. 
There is also a grit arrester available for fitting to 
existing hearths. 


ALLDAYS 
& ONIONS 


LTD 


























GREAT WESTERN WORKS, BIRMINGHAM Il. 
Phone: ViCtoria 2251-4 


LONDON OFFICE: 2, QUEEN ANNE’S GATE, WESTMINSTER, LONDON S.W.1. 


Phone: WHitehall 1923-4-5. 









































One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 


Phone : Stoke-on-Trent 21381 (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS. Phone: Tipton 1691 
Londen Office: 6 LAURENCE POUNTNEY HILL, E.C.4 Phone: MANsion House 9979 


a8 
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corona (STANDARD 'S 


ther PISTON RINGS 





MADE itis 


Cir 


TAPPING 
ATTACHMENTS 





Will fit any standard drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity y;” to §” dia. 


Automatic reverse. Friction clutch drive = . : - 
Tap idles in forward direction ¥ — 4 — 


EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%. 


THE 
FREDK. POLLARD & CO. LTD. 


CORONA WoRKS, LEIcesTeR ,i:== || STANDARD PISTON RING % ENGINEERING :7;; 
we |T Gmeracweeton. DON ROAD, SHEFFIELD, St¢ts sure 


ENGLAND London Office: Walter C. Jones, M.1.Mech.£., M.I.Mar.€., 57-58, Gresham House, Bishopsgate, E.C.2 
(London Wall 4981) 








Tap breakage practically eliminated 




















FIRST GLASS WORKMANSHIP 


©) ovary 
’'\ WELDING \ 


THE BEST OF EQUIPMENT 


a. ae S)/ » 


l/ 


Lawn roe, 


| | ih i BROTHERS LIMITED 


TELEPHONE 7161 ENGINEERS CHESTERFIELD 
TELEGRAMS ‘PLOWRIGHT’ 


TM oH I) 
MT 


: . 


Fee 
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GLENBOIG 
OE, 


FOR EVERY INDUSTRY 


BOILER FURNACES 
on Land and Sea 


: ) 
fy 
SS! 
J i € 
{ 
aa 
GLENBOIG THE GLENBOIG UNION FIRE CLAY CO. LTD, GLENBOIG, LANARKSHIRE SCOTLAND 
EXPORT AGENTS: GENERAL REFRACTORIES LTD GENEFAX HOUSE, SHEFFIELD, 10 


a 


ALLEABLE TRO 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 
From: 


PLATT MALLEABLE CASTINGS LTD. Ee 
CLIVE FOUNDRY -  LEAMORE ~:~ WALSALL 


For 
Preventing 
External 
Wasting of 
Economiser 


THE NATIONAL BOILER & 
GENERAL INSURANCE 


co. LTD. 
Saies Dept. St. Mary's Parsonage, Manchester, 2 


BIBBY COUPLINGS 


THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Road, London, S.W 
Telephone : ABBEY 1194) 


BENNETT & SAYER 


ENGINEERS (RONFOUNDERS > 
& GENERAL MILLWRIGHTS 


? hinery to 
Plastic brick mac city 


suit all clays, any capa 


NUNS FOUNDRY, NUNS STREET 
DERBY 


Telegrams : BENNETT & SAYER, DEREY 
Telephone : OFFICE and WORKS—45546 
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Dirty water 
causes damage 


Remove 
suspended 
impurities 
from your 
boiler 
Quality ican cen fied water 
Niagara upon any question with a 


and Quantity of installation. 
eee phate nuleeke tamanee "'|Cfockalt FEED WATER FILTER 


the best job of its type on the market. It will deliver to 
the closest specification, day in, day out. It gives you quality 
and quantity, both. It will handie the BEE. pa 


heaviest material with certainty and | gp: Electric Salinometers All suspended impurities in the boiler feed water 
P| di d “* _ Valve Reseoters are removed with this efficient filter. It is available 
despatch. Please indicate duties you cat Beller Tube Brushes for high or low pressure in sizes up to Sin. bore and 


2 ‘ Floor Sand Sy: “ = 
wish to undertake. We will send you Res seer provision is made for filter mats to be quickly and 

sa 4 pty easily changed for cleaning. Full descriptive 
the fullest particulars and willingly ~s. 2 literature available on application. 


Lists on request 








answer any questions. 


zs 


NIAGARA SCREENS (Great Britain) = W. CROCKATT & SONS LTD. 


Straysfield Road, Clay Hill, Enfield, Middlesex 64 DARNLEY STREET - GLASGOW - S.I 


Telephone : Enfield 6622 (4 lines) 


BUDWORTH gas turbines 


Now available for— 














Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 


Air compressors 


-... 2 45/60 h.p. Ventilating fans 
version of the Bud- 
Patent No. 704678 worth turbine with Propeller turbine for light aircraft 
and others applied for several alternative 
reduction gears for Aircraft H/F generators 
all portable and 
other power re- Also available as an air compres- 


quirements. 


These hand-started gas turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of purposes, and for processes where 
any small gas turbine, and need virtually no maintenance. 

There is no ducting, and for higher powers multiple installations of the basic a large supply of hot air may be 


turbine unit can be built up. 
Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


sor, for ventilating and heating 


required. 
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Someone must take the blame though—after all, 
corrosion in the boilers indicates an expensive 
blunder on somebody’s part. 

How easy to have specified “ Apexior”’ at the 
beginning. “ Apexior Number 1” positively 
prevents corrosion in boilers and steam-raising 
plant, where wet temperatures between 175° 

and 1000 © F. are encountered. Absolute protec- 
tion is assured with a yearly double coating, 
mechanically or brush applied. This also enables 
easier descaling as scale does not accumulate so 
much nor adhere so firmly to Apexiorised surfaces. 
For over 50 years, leading manufacturers of 
boilers and all steam-raising plant have relied 

on “* Apexior”’ to fight their corrosion battles— 
why not follow their example ? 





He would 






















Send for your copy of the ‘‘Apexior Manual’? 











DAMPNEY'S 


APEXIOR 





BRITISH PAINTS LIMITED «© Apexior Division “Apexior Number 1” prevents 





PORTLAND ROAD - NEWCASTLE UPON TYNE, 2 corrosion in steam-raising plant 
CREWE HOUSE, CURZON STREET, LONDON, W.1 But use “Apesior Number 3° 
SYDNEY * ADELAIDE * TORONTO * DURBAN * CAPE TOWN * CALCUTTA * TRINIDAD * NEW YORK * ARKLOW for cold-wet surfaces up to 125°F. 


OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 








internationally Recognised 


ERMETO fittings are the internationally recognised 
means of coupling high pressure pipe lines. 
Enormous numbers are in use throughout the world, 
The joints are manufactured in seven different 
countries: the United States of America, France, 
Germany, Sweden, Holland, Spain, and — last but 
not least — Great Britain. 

In this country the British Ermeto Corporation 
manufactures a range of fittings unequalled 

by any other country. And the parts are regularly 
supplied in mild steel, stainless steel, brass, 
bronze and aluminium for all pipe sizes, standard 
and non-standard, up to 2” o.d. 


A wide range of valves is also available. 
Catalogues on request. 


lit) << = 


——— 


BRITISH ERMETO CORPORATION LTD 
Beacon Works, Hargrave Road, Maidenhead 
Telephone: Maidenhead 2271-4 








96 THE 


ENGINEER 





AMBNESCO PRODUCTS I"! 


* STROOD~ ROCHESTER~ KENT-ENGLAND- 


This winters 


BUNKER 
TRIMMING 





Percussion Lancing... 


3% Keeps men out of the Bunkers 


%* Clears stoppages faster 
* Costs Less 





at Your worké / STROOD 78310 


> 


























Don’t look now, 


but we’re being followed. 
Blonde or brunette? 
This one’s tawny with a 


rather original hair-do. 


The most striking thing 


about her, though, is her figure. 
34, 24, 34? 
No, old man—48, 35. 23. And not a 


seam or a weak spot anywhere. 
She’s no kitten! 


How right you are! 


Chesterfield 
Tubes 


Jan. 10, 1958 


Chesterfield have the lion's 
share of the very big steel! 
tube business. The ammonia 
separator illustrated has 
external dimensions of 

484 - 34} ins., and a bore of 
23 ins. It is 15 ft. long and 
works safely at a pressure of 
5,150 Ibs. per sq. in. 

Only from Chesterfield can you 
get such hefty—and immensely 
strong—seamless stee/ 
tubular products! 


7 eR 8 BIG GAWME 0 F rue G) enour 


THE CHESTERFIELD TUBE COMPANY LIMITED - 








CHESTERFIELD - ENGLAND 


CRC 49 
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FORGINGS...... 


from many metals 








Doncasters supply forgings and drop forgings for 
industry for many purposes and in many metals. We 
forge in tool steels, and alloy steels, in stainless and 
heat-resisting steels and in Nimonic and titanium 

We always welcome an opportunity of discussing 
forging and drop forging problems—it may well be 
that we can serve you. 








¥ | 
DONCASTERS <> 


1778 DP eae 














r 



































DANIEL DONCASTER & SONS LIMITED +- SHEFFIELD 


FORGINGS - DROP FORGINGS - TOOL STEELS - HARDENED STEEL ROLLS 





F 48 
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FOR DRILLING, 
BORING, TAPPING 
AND HONING MACHINES 








Portable Universal Radials 
4ft. to 7ft. radius 





your guarantee 






Girder Radials of maximum 


4ft. to 12ft. d6ins. radius 
economy 


Vil Vertical 
Machines 


Compound or 
Plain Tables 


32”-and 40° 
sizes 


the world’s best hack EEWANEGrS 





Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 





UHI4 














SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as to those whose demand is for 
quantity production. 


*AUTOMOBILE | *ELECTRONICS | * AIRCRAFT 
Body panels, wings, cabs, silencers, | Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petro tanks, etc., etc. | panels and boxes, receiver | pressings, fabrications in all 

chassis, etc. | metals 








Our Sheet Metal Working Plant includes: 











36 Speed Radials Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
6fc., 7ft. and 8ft. radius Benders, Riveting and all types of Welding and General Engineering Plant. 
KITCHEN & WADE LTD. WEST ROAD, TOTTENHAM, 
HALIFAX, ENGLAND td LONDON, N.I7 





Phone : Halifax 61173 Telephone: TOTtenham 2257-8-9 


—-~ 
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Three elevators and nearly | ,400 ft. of conveyors carry the fuel 
from canal boats to the power station at the heart of the works. 
Some of this M&C plant has been at work since 1940, most of it since 1947. 


In all that time only six of the idler rollers 





have been replaced; nearly a thousand 


are still at work and 


£ 
* 
& 
s 






in first-class condition. 


3 


> 


ae 


A: Elevator lowered into a ‘narrow boat’. 
B: Elevator from A or railway wagons or a 
crusher, to a conveyor along the top of the 
2,0C0 ton bunker, from which a line of con- 


veyors runs into the works. 





7 a taal 
_ RE Sap? Srgt* 


w.l 
re heffield 2- 36 Victoria Street, London S. 
effi 


£. - Olive Grove Road, S 
RRR 


Bridgeton. Glasgow S- Dt aad 


PRE RCS 
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BRITISH ALUMINIUM 











IN H.M. SUBMARINES 


British Aluminium is being used in some of H.M. Submarines for the casing as 
well as for certain minor bulkheads, hatches in the casing, escape trunks, and 
indicator buoys. The weight saved appreciably improves stability, while the use 


of sea-water-resistant aluminium alloys reduces maintenance to a minimum. 


The BRITISH ALUMINIUM Co Ltd 


AP 8&2 


ReonarVvLa HOU sS E SA DA ES S'S SS OU -AR E CUO: DON 3.8.1 
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‘Fescol’-ise and forget corrosion 


surface. In the 


The drums of this film dryer, used by the Ever Ready a hard, long wearing, low friction 
Company (Gt. Britain) Limited in the production of chemical industry such items as autoclaves, cooling coils, 
manganese sulphate monohydrate, have been deposited doctor blades, evaporator tubes, filters, heat exchange 
with hard chromium by Fescol. plates and mixers are among the items which have given 
The Fescol process of electro-deposition in chromium or improved service after * Fescol ’-ising. 

nickel protects equipment against corrosion and provides For further information please write for publication No. E.\ 


FESCOL LIMITED - NORTH ROAD - LONDON N.7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 


Established 1920 
Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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KRUPP ROLLS 


for the hot and cold rolling of steel 


and non-ferrous metals 


FRIED. KRUPP-ESSEN 








All enquiries and communications 
to sole agents in United Kingdom: 


J. M. J. MAUS Ltd. 


35, New Broad Str., London, E. C. 2 
Telephone: London Wall 6934/5/6 
Cables: Hicbat Ave., London 
Telex: London 28271 


Jan. 10, 1958 
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By courtesy of English Steel Corporation Ltd. 





for shrink - fitting... 
the ‘Drikold’ way is best 






‘Drikold’ — I.C.I.’s solid carbon dioxide — provides the ideal 
method of producing interference fits without applying 
heat or pressure. And experience has shown that the 
‘Drikold’ method is suitable for large-scale operations. The 
illustration shows a 7-ton cylinder which was successfully 
cooled by ‘Drikold’ and shrunk into the entablature above it. 
Pull information from: Two forged steel bushes, each weighing more than 1 cwt, 
DK.255 fic imperial Chemical Industries Ltd. were also shrunk into the entablature. ‘Drikold’ is a convenient, 
ae London, s.W.1 clean, dry, low-temperature refrigerant, whose use requires 
cil naan at only simple equipment. 









WOR 
\ N 






NON FERROUS 
CASTINGS 


HEAVY, MEDIUM and LIGHT SAND CASTINGS 


IN ALUMINIUM BRONZES, MANGANESE BRONZES, 
NICKEL BRONZES, PHOSPHOR BRONZES, 
GUN METALS, ALUMINIUM, etc. 


PATTERN MAKING and MACHINING 
CHILL CAST SOLID and CORED BARS 


J.T. PRICE 


& CO.(eaass 6 ALUMINIUM FOUNDERS) LTD 
NEWCASTLE STAFFS * PHONE 68011/2/3 
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Woodfield 5-ton e 


Double Drum 
Diesel Winches for Pile 
tebe Derrick or 
general haulage duty. 





‘WOODFIE 





AbbbARIDAAAN HAIG. 4 




















Woodfield elec- 
trically driven 

Slipway Winches. 
58 H.P. motor geared to 
give 14.5 tons line pull. 


Woodfield special purpose 
winches for raising and 
lowering marine mineral 
boring tower. Driven by 
45 H.P. electric motor, 
these winches have a line 
pull of 30 tons. 





Woodfield diesel driven 
single drum hoists. Capa- 
city 20 cwts., for general 
purposes. 


manufacture 
under heence 


the range of (DECD) 
Oilfield Drlhing 


Eguipment 





WOODFIELD HOIST & ASSOCIATED INDUSTRIES LTD. 
Makers under Licence of Wwece) Oilfield Equipment 
Frindsbury Works * Rochester - England 
Telephone: STROOD 7842! (5 lines) Telegrams: WOODFIELD-TELEX-ROCHESTER Telex: 89100 WOODFIELDSTROOD 


London Office: 147, Victoria Street, $.W.! 
Telephone: TATe Gallery 4135 Telegraphic Address: Powerigs London 


associating: 


" KEMW ORTHY JIG & PRESS TOOL COMPANY LTD. R. H. CORBETT AND COMPANY LIMITED 
HIGH STREET, COLLIERS WOOD, LONDON. S.W.I9. HYDRUM WORKS, BURGESS HILL, SUSSEX 
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VGAWCOCCOR ame shallow draft vessels, land and marine boilers 


For ninety years Yarrow & Company Ltd 
' Aave specialised in the design and construction 
SHIPBUILDERS of naval ships and shailow draught vessels 
- ‘ of all types. 
Yarrow Water Tube Boilers are installed 
in many of the world’s largest and most 

















ENGINEERS modern Power Stations. Likewise, many of the 
world’s most famous ships have boilers of 
Yarrow design. 

BOILERMAKERS A Research Department is fully engaged in 


the design and development of high power 
propulsion machinery and nuclear activities 
are playing an increasing part in the work 
of this Department. 


PONDAUNG One of five quarter wheel motor passenger 
vessels for service on the Irrawaddy. 








HMCS 8ST LAURENT Anti-submarine destroyer escort vessel. 
Machinery installation designed and supplied by Y arrow. 














ROOSECOTE POWER STATION BULAWAYO POWER STATION CLYDE’S MILL POWER STATION 


YARROW AND COMPANY LIMITED - SCOTSTOUN- GLASGOW W4 








THE MASTER 
CLEANER 

The greatest enemy of efficient production—DUST, whether, it 
is creating a fire risk, damaging machinery, blanketing heat 
and light, jeopardising health, ruining paint or causing extra 
labour can, unknown to you, gradually whittle down your profits. 
You cannot SEE the NEED — but it is there all the same, and 
can be eradicated by NEW bared industrial suction cleaners 
—the most advanced and efficient machine on the market today. 

Your premises need NEW WELBECK to restore lost profits. jessie borg, tagy Hoey 92% venta 
Write now for further information to Section P34, WE SERVE THE LEADERS OF INDUSTRY. in use at the ROLLS ROYCE Works, Derby. 


NEW WELBECK LTD. 


HEAD OFFICE & WORKS: LONDON OFFICE: 
Moulsecoomb Way, Brighton, 7, Sussex 6 Cavendish Square, London, W.1 





By appointment to Tel.: Brighton 61666 (PBX) Tel.: LANgham 1517 (PBX) 


Suppliers of BRANCHES AT BIRMINGHAM, MANCHESTER, SCOTLAND & EIRE 
Vacuum Cleaners 
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UNRESTRAINED THERMAL 
PIPE MOVEMENTS 


In modern power plants the main high temperature pipework systems 
are subjected to very large thermal movements and, if dangerous stress 
intensifications in the pipe walls and at terminal connections are to be 
avoided, it is essential that the support hangers balance the weight of 
the pipework and do not restrain its free expansion and contraction. 


The Mark 1 UNILOAD constant load pipe support developed by 
Aiton & Co. Ltd. has proved an efficient and reliable unit. Many 
hundreds have been installed in power stations and industrial plants 
throughout the world. 


Continuous research and development has enabled improvements to be 
effected in order to increase the range of application of this supporting 
unit. The Mark 2 UNILOAD, whilst embodying the tried and proved 
design features of the original unit, incorporates additional compensat- 
ing equipment which ensures that the load deflection curve will not 
vary from the ideal straight line by more than'plus or minus 2° of 
the rated load. 











’ CONSTANT LOAD 
PIPE SUPPORTS 


MARK | AND MARK 2 











The Mark 2 UNILOAD is particularly suited to nuclear power plant 
or for any application where exceptional accuracy in load carrying 
characteristics 


are demanded. 





For over 50 years Aiton & Co. Ltd. have 
specialised in the design, manufacture and 


installation of Pipework and Ancillary HEAD OFFICE: DERBY - - WORKS - DERBY & SUNDERLAND 
Equipment for the highest temperatures TE, EPHONE DERBY 44271 (6 LINES) TELEGRAMS CHANNELED DERBY 


and pressures. 
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Years of 


Progress 





We remind you that we are 
one of the oldest Hydraulic 
Manufacturing Companies in 
Britain and we make all the 
most modern equipment for 
every branch of British 
Industry. Engineering and 
Industrial undertakings of 


repute in Britain and beyond 


- 
t 


the seas are our customers. 


fat Shea 


wis Pe 
BS AM 


Horizontal Hydraulic Pressure Pump 
60 H.P. Three Throw 


Enclosed type Horizontal Electrically Driven Three- 
Throw Hydraulic Pressure Pump with forced 


lubrication and totally enclosed crankshaft, connect- 
ing rods, crossheads and gearing. The speed i R Y 
reduction is obtained by a totally enclosed worm 


reduction unit. 


We also manufacture :— 
Hydraulic Spring-Testing Machines, Hydraulic Spring Plate Forming and Cambering O 
a a 


HENRY 


Machines, Hydraulic Presses, Pneumatic Spring Scragging Machines, Accumulators, Pumps» 
Valves and Intensifiers, Plate Bending Rolls, Punching and Shearing Machines. 





CROYDON WORKS, LEEDS 10, ENGLAND -_ Tel: Leeds 75481-2 Telegrams: RIVETTER, LEEDS 10 
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slowly but surely... 





Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 
of cranes on A.C. supply where precise slow-speeds are required. 

The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 
The device is entirely automatic and fool-proof. 

The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 








the Slomax motor to operate simultaneously, 


Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 


A further advantage is that where precise creeping speeds are required for specialised operations, 





the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 





the hook. 


™ LUNORTOR CRANE £ HOIST CO LTD 


REDDISH STOCKPORT ENGLAND 





Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.’’ Code: Western Union 
LONDON: Lincoln House, 296/302 High Holborn W.C.I. Phone: Chancery 791!. | Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas 106!-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth |527. Grams: Penarth 1527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2. Phone: Douglas !06!-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 

EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510, Grams: Dublin 93510. 

CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 Victoria Avenue, Dorval Station, P.Q. Phone: Melrose |-3528. | Grams: Marquipco, Montreal. 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. Wat 





~~ 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES + DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. a per line of approximately 6 words. 
ae Bat single column inch and pro rata. 
There are redu rates (i.e., not on a pro rata basis) for advertisements of 4- 


Inch Rate. 


MISCELLANEOUS - PUBLIC APPOINTMENTS 
Minimum 16/-. 


12 lines to 1 —_ 


(12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. Full page £90. 
Series Discounts. For advertisements 1 inch and upwards. 


AUCTION SALES - FOR HIRE - 


MACHINERY, etc., WANTED - SITUATIONS WANTED 


DRAWING AND DESIGN SERVICES - FOR SALE + SUB-CONTRACTING 


Lineage Rate. 
Inch Rate. 


3/6 per line of approximately 6 words. 
42/- per single column inch and pro rata. 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


6 insertions 5°%. 13 insertions 10%. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 

Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 

Use of Box Number. 2/-, which includes forwarding of replies. 


Copy Dates. ‘‘Run-on’’ and ‘‘ Semi-Displayed *’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to :— Classified Advertisement Dept., “‘ The Engineer 


Urgent advertisements may be telephoned to CENeral 6565. 


** Displayed *’ and “‘ Illustrated ’’ advertisements by noon 


28 Essex Street, Strand, London, W.C.2. 





PUBLIC APPOINTMENTS 





MIDDLESBROUGH EDUCATION 
COMMITTEE 


CONSTANTINE TECHNICAL COLLEGE 








G. S. ATKINSON, B.Sc., Ph.D. 
APPOINTMENTS 
App a are invited for a posts, 


duties to commence as soon as 
MECHANICAL AND ELECTRICAL ENGI- 


Principal : 





NEERING 
a # SENIOR LECTURER IN MECHANICAL 
ae ~ ween: to teach to Final Degree 


Qy TPCTURER IN ELECTRICAL ENGINEER- 

ING, to teach to I.E.E. Part III level. 

(3) Grade B IN ELECTRICAL ENGINEERING, 
to teach to H.N.D. standard. 

(4) Grade B IN ELECTRICAL ENGINEERING, 
to teach H.N.C. or Electrical Installation Classes. 

(5) Grade B IN MECHANICAL ENGINEERING, 
to teach to H.N.D. level. 

CIVIL AND STRUCTURAL ENGINEERING 

AND BUILDING 
(6) Grade B, to teach  senmameraaannd or Building 

Subjects to H. N.C. level 

Salary scales 

Lecturer : "£1200 by £50 to £1350. 
Grade B: £650 by £25 to £1025. 

For Grade A and B posts, increments are payable 
for industrial experience up to 12 years and also 
additions going beyond the maximum for graduate 
status and extended training. 

Application form and further particulars may be 
obtained from the Director of Education, Education 
Offices, Woodlands Road, Middlesbrough. one 
date, 27th January, 1958. : 9744 


COUNTY BOROUGH OF 
SOUTHEND-ON-SEA 
EDUCATION COMMITTEE 








MUNICIPAL COLLEGE 





wre : 
T. L. MORGAN, M.Sc., A.M.LC.E., A.M.LStruct.E. 


APPOINTMENTS 





A vientions are invited for the following posts :—— 
@ SENIOR LECTURER IN ELECTRICAL 
ENGINEERING, to tonk Higher and Post Higher 
National Certificate work. 
(b) ASSISTANT, GRADE B, to teach mainly 
subjects of the City and Guilds of Bean Institute 
—_, Servicing Courses, including Television 


(c) soy st UDIO MASTER in the School of Architec- 
ture (Assistant, og B). 

Further particulars and forms of application may 
be obtained from the ee pe (s.a.e. eS 

Completed forms should be 
cipal, Municipal College, Victoria oo, oN Southend- 

on-Sea, within fourteen days of the appearance of this 
advertisement. 
D. B. BARTLETT, 
Chief 


Education Officer. 
Education Office, 
Warrior Square, 
Southend-on-Sea. 


WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 
CARDIFF 


A. HARVEY, Ph.D., B.Sc., F.Inst.P. 


E9736 





Principal : 
DEPARTMENT OF ELECTRICAL 
ENGINEERING 


LECTURERS 





lications oe invited for Bn 
RER salary scale 
Candidates should — a ss a Univer 


L 
£1350 ~ 
4 with —_~ 
rience. “Preference will ewiven wie cadidates 
i. oe par- 


qualified = —- ja ed of ctr 
ication, 
Fores of application. C0n the Praca Wah 
Cathays Park. 


ticulars, may be o 
Ss of Advanced Technology, 
ROBERT E. My Rederiet 
Clerk to the Governors 


and Director of Education. 
December, 1957. E9732 


PUBLIC APPOINTMENTS 


ROYAL AIRCRAFT ESTABLISH- 
MENT TECHNICAL COLLEGE, 
FARNBOROUGH, HANTS 


LECTURERS 





Applications are invited for the following vacancies 
in the above selective fed 
Post 1 : LECTUR! AIRCRAFT STRUC- 


LECTURER IN ENGINEERING 


Candidates should hold University Degrees o 
equivalent, and preferably have some industrial 
and/or teac Candidates for Post 1 
should be capable of accepting the ey: me 


the teac pet the subject for the 

London versity, Hi National ee ~ 4 

A.F.R.Ae. s. and possibly Diploma in Technology. 

Candidates for Post 2 should be capable of develop- 
organising and teac’ the subject thr - 

our the College. A new Hi National Certificate 

scheme is being devised to design 


A suitable successful candidate for — of the 


above posts _ be — to oe cert oe additional 
duties OF O.C, College Ex: it Testing 
Training, for which a 5) ae i rial adit allowance 
may be paid. Successfi tes will be invited 


to Gotunanp Galan os saan 4p possiate 

salaries payable are in accordance with the 
Burnham Scale Mor Teachers in Technical Colleges 
and are subject to co eachers’ uation 


*Princi pal 
whom yi} forms should be 
E9616 





LONDON COUNTY COUNCIL 
WESTMINSTER TECHNICAL 
COLLEGE 


PRINCIPAL 


App plications are invited for the position of 
PRINCIPAL of the London County Council West- 
minster Technical College, Vincent Square, S.W.1, to 
commence duties in April, 1958. The College offers 
courses in Civil, Mechanical and Gas Engineering 
and in Hotel Cookery and Hotel Operation. Exten- 
sions to the College are under construction. Appli- 
cants should be Graduate Engineers. Professional 
addition ————, Ray si fe be 4. advantage in 
addition to teac' “y and or experience 
to administer a well Col The 
poe aye A ie is £1975 by £75 to £ , plus London 
allowance un the Burnham (Further Education) 
Report, 1956.—Further particulars and application 
forms Pp Suawed, addressed, cm sh pg 
the Education Officer (F. E.3), Co’ unty Hall don, 
S.E.1, returnable by 25th January. (2339.) E9726 


QUEEN MARY COLLEGE 


(UNIVERSITY OF LONDON) 
MILE END ROAD, E.i 





ENGINEERING DRAUGHTSMAN 
(MECHANICAL) 
ENGINEERING ne coe ae (MECH- 


ANICAL), Queen M liege (University of 
London), Mile End Road, ae =. in design 


and layout of engineering laboratory a tus an 
advantage. Phy me oes 3 in range £750-£900 p.a., 
accor ——~ » four 


weeks’ pA ve, pension scheme.—Letters to 
Registrar ‘CMD stating age, education, details or 
past and present experience. E9669 





LONDON COUNTY COUNCIL 


BRIXTON SCHOOL OF BUILDING 


—_——-- 


PUBLIC APPOINTMENTS 





DERBY AND DISTRICT 
COLLEGE OF TECHNOLOGY 
T. HEAP, PhD. M.Sc. F.RLC., 
A.M.LLA. 
ASSISTANT, GRADE 8, 
ENGINEERING 


Principal : 
IN CIVIL 


Cw are invited for the t of ASSIST- 
, Grade B, IN CIVIL ENGINEERING. 
The successful candidate will be required to teach 
Theory of Structures and Surveying and Levelling 
to the standard of the Final Professional and Higher 
National Certificate —. penune ) examina- 
tions. Candidates should be Gedeane in Engineer- 
ing of a British University or have equivalent pro- 
fessional qualifications. Duties to commence as 
soon = possible. 
ry in accordance with the Burnham Further 
senses Scales for Assistants, Grade B—£650 
per annum by £25 to £1025 annum, with addi- 
tional allowances for — £75, or for Ist or 2nd 
class Honours £125) sopremee training, and up 
to 12 increments for approved industrial experience. 
Forms of application and details of the it may 
be obtained from the Principal, ong 3 and District 
College of har wee mt Normanton Road, Derby, 
by whom completed applications should be received 
not later than two ual after the appearance of this 


advertisement. 
C. MIDDLETON, | 
E9754 Secretary to the Joint Committee. 





OXFORD COLLEGE OF 
TECHNOLOGY, ART 
AND COMMERCE 


ASSISTANT, GRADE “B” 


Applications are invited for the of ASSIST- 
, Grade “ B,” to be Mec! = ee ak 
hop’ Denclneerins subjects in an 
Pak G.L.I. Courses. Applicants should hold a 
Graduate qualification or its equivalent and have had 
good industrial experience. Some teaching experience 
would be an added recommendation. 

Duties to commence as soon as possible. Salary in 
accordance with the Burnham Technical Scale (ie 
from £650 by annual increments of £25 to £1025 
pend annum), with additions for appropriate training 

Graduate qualification ; industrial experience 
afer 21 will be recognised. in fixing the starting 
sal 

hme of application and further particulars from 
the Principal of the College, Cowley Road, —— 
to whom applications should be returned before 
3ist January, 1958. pore 








THE UNIVERSITY OF LIVERPOOL 


LEVERHULME POSTGRADUATE 
FELLOWSHIPS 


lications are invited for THREE LEVER- 
HULME POSTGRADUATE FELLOWSHIPS, 
two in the Faculty of Science and one in the Faculty 
Engineering, tenable for one year at a value of 
£500 and renewable for a second year at a value of 


ualifications pobliations, moh 
tg ae of the 
proposed field of with 
of two ref research received not later than 





SURREY EDUCATION COMMITTEE 
WIMBLEDON TECHNICAL COLLEGE, 
GLADSTONE ROAD, S.W.19 





GRADE “8” ASSISTANT 


Grade “ B” ASSISTANT required, April, 1958, 
- hanical to Ordinary 





LECTURER 
Brixton School of Building, as soon as possi 
URER IN CIVIL ENGINEE INEERING. Shoal 
be an i Graduate of a British University 
and Corporate Member of an appropriate body, 
referably with experience of en 
Teaching or research 


to teach Mec 

National Certificate level, with ‘and Calcula- 
tions to Final Machine standard. 
Preference given to Graduates or eq Salary, 


uivalent. 
Scale, £650 by £25 to £1025, plus London 


PUBLIC APPOINTMENTS 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
LONDON 


ST. JOHN STREET, E.C.1 


CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 


LECTURERS 


ments, to 


Applicants should be qualified * 
standard of the way eR => 
‘Rational 


ficates. 
(b) (o) ASSISTANT LECTURERS” (Grade Ba Be = for 


the earlier years of the above courses and 
in other classes ; one required mainly TAs 


coe 
: £686, rising to £1073 p.a., with 
additions for qualifications, training and ind 
or ex 
Further particulars and forms of ae 
obtainable fron the aug a 
Ph.D., Bis i < ; 

E9653 (na) aaa 
EAST HAM COUNTY BOROUGH 
EAST HAM TECHNICAL COLLEGE 
ASSISTANT, GRADE “Bs” 

Required, neat lg Grade “B” in the 
Steal 0 fod elding pea Abii ay EY 
wor 
— ility to t 


ngineering be an 
Salary scale : £650 £25 to £1025, with additions 





for approved trainin and London Allowance 
of £36 or £48. lowance made for industrial 
ex) 


pane ® fixing commencing 
Forms of application (returnable within 14 days) 
and et, particulars, from the Chief Education 
Officer, Town Hall Annexe, Barking Road, East 
Ham, E.6. E9804 





NORTH EAST DERBYSHIRE 
JOINT WATER COMMITTEE 


ASSISTANT ENGINEER 


Pare narod tg for the above 
at a salary in accordance with Grade III of the A.P.T. 
Division of the Reanaet Coteey Satie ¢ (£845-£1025). 
salary wi accord- 


The be determined in 
ance with quali ~ os ay SE 
Applicants must 
ones oe of the | institution of oe ne with 
ve years’ 





a) N.J. 
) Local =a e 


will endeavour (to assist in the 


for a 


with 
two lees, theutdl be ssbenited to dung 
not later than Monday, 20th January, (958, 
H. O. HAWKINS, 
Rural Council House, 
Saltergate, 


Chesterfield. B9694 


GOVERNMENT OF IRAQ 
DEVELOPMENT BO 
ah 





bey 4 MECHANICAL AND 
LECTRICAL ENGINEER 


coma tee the post of CHIEF Mec? 

ICAL 

AND ELECTR EN i 

N i. IGINEER for a Public 

rom the 

Smuts Gate Attache, Royal Jaci gp ms 21, 

Queen's bg Te W.7 whom written 
application should sae ye 


“Canad Mavis mind oa pees TS 








110 
PUBLIC APPOINTMENTS 


DEPARTMENT OF MAIN ROADS, 
NEW SOUTH WALES, AUSTRALIA 





CIVIL ENGINEERS 





NATIONAL COAL BOARD 


SOUTH WESTERN DIVISION 
ASSISTANT DIVISIONAL CONTRACTS 
OFFICER 


The National Coal Board require an ASSISTANT 
DIVISIONAL a OFFICER in their 


in Civil, Mechanical or Electrical 
Engineering *ould be an séventags, 00 would also a 
ae 
S1360 te £192 ‘per annum. 
Sees ones Vacancy No. 558. : 
ond polio hel, tometer ith details of present 
wi 

and salary, should be sent to the Divisional 

Staff Officer, National Coal Board, Cambrian 
a Stuart Square, Cardiff, OR 23rd 
January, 1958. 


EAST ANGLIAN REGIONAL 
HOSPITAL BOARD 





ASSISTANT ENGINEERS 


SENIOR ASSISTANT ENGINEER.—Candidates 
Members of Institution of 


and working 
for mechanical g services within itals, 
re westiten, tg Eo mala og 
a, a. » itchens, &c. 
Experience in surveying sagerenns epee Satsting 
installations desirable. Control and supervision o 
staff, : £1010-£1195. 
ASSISTANT [~e67 wy ig ae 
Candidates should be A.M.L 
Monten oC LHV.E. or equivalent.” Sasaam te 
design and installation of ng, steam 
and services, &c., as licable to 
desirable but not 4 £700- 
&t poe - within scale based on 
experience age may 
i stating age, qualificat: 
and of present position ( , &c.), wi 
names of two referees, to Board, 117, 
Road, Cambridge, by 3ist January, 
1958. E975 





CENTRAL ELECTRICITY 
GENERATING BOARD 


RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY 


ASSISTANT ENGINEERS 


ASSIST ~ 7 ENGINEERS 


THE ENGINEER 


PUBLIC APPOINTMENTS 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 





DOUNREAY WORKS, THURSO, 
CAITHNESS, SCOTLAND 





TECHNICAL FOREMEN 





facture of prototype a wide variety of 
ng ts, This post 

involves the supervision of ion bench 
and i the machine tools 

in the workshop (Post 2174) ; or = 
(b) To supervise a n d and illed 
employed on 
the works. These duties lation of Reactor 


_ ibili tor x —= 
entail res; i od, flor ing 
stares — 

good leadership and fs mr gre Soin on pin 


and planning ability in dealing with a 
an nate teas problems are essential for 
post “* 


For post (b) peetnete te = = have — 


experience in 
A recognised engineering Sor 

visory experience are esseni for all 

possession of an appropriate Ordinary 


Certificate wii keonnand an advantage. 

a assessed according to re 
tions and experience within the scale £875 (at a 
W) to £1050. 

Housing at Thurso 0 scheme. 
urso or hostel accommodation may 
pe ubetantial assistance towards removal expenses 


is given in certain cases. ; 
postcard for application —— uoting 


er reference, to Recruitmen ’ 
-KAB.A., LG. Hq., Risley, Warrington, Lanca- 
ire. 
Closing date : 27th January, 1958. 


E9712 
SOUTH WESTERN HOSPITAL, 
LANDOR ROAD, STOCKWELL, S.W.9 


whist 


oe 








ASSISTANT ENGINEER 





i are invited for the post of ASSIST- 
A ENGINEER at this 360-bed hospital. Candi- 
dates must have completed an apprenticeship in 
mechanical engineering (as distinct from a rap 
craft apprenticeship), or otherwise have 
sound, practical training in mechanical and dlectrical 
engineering. Possession of a recognised ical 
qualification is desirable. 

successful applicant will be required to assist 
the Engineer-in-Charge at the — in - ao 
vision of the engineering, electrical and 
tenance 


services. 
Salary im accordance with the scale £525 by 
£20 (2) by £25 (2) by £30 (1) to £645 per annum, 
plus London Weighting Allowance. 
Applications in writing to the Secretary, South 
Western Hospital, giving details of 7 qualifications 
and experience, by 23rd January, 1958 E9753 


RUNWELL HOSPITAL, 
NEAR WICKFORD, ESSEX 


SENIOR ENGINEER 


SENIOR ENGINEER required. Be me hold 
First Class Certificate of Com in Marine 
ull Technological 
(First Class) or 


*Erealth Service Whitley Co 
ealth Whitley Council conditions ; 
pensionable. Present salary scale, £700-£835. The 
Officer is required to occupy the house provided ata 
—— renta’ 

ications, anid two referees, to the Secretary, 
not ‘toe than 18th January, 1958. E976! 


HORTON ROAD AND CONEY 
HILL HOSPITALS 


GLOUCESTER 
SUPERINTENDENT ENGINEER 


SUPERINTENDENT EN ENGINEER required at 
the above Hospitals, which comprise two 1 
— a ee (1487 beds), 24 miles apart, 


“hare and conditions in accordance with Whitley 
wo tions (£915 by £30 (4) Ae 35 (1) to 

Applicants should have extensive practical experi- 
- of the operation, maintenance and co-ordination 

of hospital engineering services and should hold an 
engineering qualification at least to the standard 

by the Ministry of Health. 

Application form obtainable from the Group 

Secretary. E9788 











SURREY COUNTY COUNCIL 
APPOINTMENTS 


tions invited for follo fol 


heating and namie , installations. 
(2) HEATING iG RING ASSISTANT, 


PUBLIC APPOINTMENTS 
SOUTH EASTERN GAS BOARD 


—_ — 


MECHANICAL ENGINEER 
MECHANICAL ENGINEER, Isle of Grain 
Works, South Eastern Gas Board. 





The works now 
under construction will produce Town Gas from 
petroleum products supplied from the adjacent 


The plant will initially include oil gasification units 
arranged for automatic cyclic operation and will 
subsequently include high pressure gasifiers with 


= oxygen plant. 
ul applicant will be responsible for 
ten details of plant operation and in col- 
laboration with Engineering Staff of the Refinery for 


the planning and supervision of major overhauls, 
inspection — preventive maintenance. 

Ap should have practical and varied 
experience io maintenance of works plant, preferably 
have served a recognised engineering apprenticeship 
— be Corporate Members of the Institution of 

ec 
Salary will be within the range of £1155-£1315 
apy 2 mene on according to ualifications and ex; 

a ia: 


ion will be availa 
reasonable figure for the successful applicant. 
plications in writing, quoting reference V14/877, 
giving full details, reach the Personnel Man- 
ager, SOUTH EASTERN GAS BOARD, Katharine 
Street, Croydon, within seven days. E9769 








NEW ZEALAND MINISTRY OF 
WORKS 


VACANCIES FOR 
CIVIL ENGINEERING STAFF 








Housing, where essential, will be provided for 
Free ages to New Zealand, includ- 
ing families, are included in all cases and financial 
assistance provided towards the cost of transport of 
furniture and goods. Positions, qualifica- 
tions desired and commencing salaries are as follows : 
(1) CIVIL ENGINEERS 
Corporate Membershi 


a, London. 
£895 to £1465 per annum. 
(2) ASSISTA CIVIL ENGINEERS i 
A University Degree in Civil Engineeri ing which 
gives exemption from the final Parts I and II of the 
A.M.LC.E. examination or an equivalent examina- 
tion. = ecaromanines salaries from £810 to £1080 per 


annu' 
i A ENGINEERING ASSISTANTS 

be given to applicants with Higher 
National sl oan in ne (Civil), but appli- 
cations will be considered from men —s Ordinary 
National Certificate or a General Certificate of Educa- 
tion where have had at least 8 years’ appropriate 
eae. gegen salaries from £810 up to 


@ CIviL EN ENGINEERING DRAUGHTSMEN | 
Ordinary or Higher National Certificate or equi- 
valent and at least 3 years’ ya penne aby the drawin wing 





of the Institution of Civil 
ing salaries from 


Jan. 10, 1958 
PUBLIC APPOINTMENTS 


LIVERPOOL REGIONAL HOSPITAL 
BOARD 





ASSISTANT ENGINEERS 


Applications are invited from — qualified 
persons th 4 mn sionable 


appointmen the staff a the R. 
(a) TWO "ASSISTANT ENGINEERS (MECH- 
ANICAL) 


ts must hold Associate Membership of 

the Institution of Heating and Ventilating Engineers, 
and be conversant with So Saige of bening ant 
ae on & he itals or wepieee ont the 
ion of esti _— 

(b) {o) ASSISTANT ENGINEER (eect ICAL) 
— Institution 

be Gradsate uate" Members of the 


tad experienced 

in the preparation Ae ——— , drawings and 

estimates for a , eheotrieal installa- 

tions in itals can talieen 2 and be able to take 

ee and have a good know- 

= salary fc oe h thin the scale 
mmencing salary for eac! within sca 

£700-£1015 per annum, Poco ans ia age and pre- 

vious relevant practical experience. 

Applications, stating age, qualifications, experi- 
ence, present and previous appointments, with 
names and addresses of three referees (two technical), 
oes i post sepled & for, pang = ty at 19, aa 

treet, Liverpoo not later anuary, 5 
VINCENT COLLINGE, 
E9647 Secretary to the Board. 





FEDERATION OF RHODESIA AND 
NYASALAND 
DEPARTMENT OF CONSERVATION AND 
EXTENSION, NORTHERN RHODESIA 





MECHANICAL ENGINEER 





Applicants must hold a recognised Degree in 
Mechanical Engineering, and/or be a Corporate 
Member of the Institution of Mechanical Engineers, 
and should have experience in workshop and field 
organisation of plant and equipment. Experience in 
works —— and stores control will be an added 
recommenda: 

Duties will include the organisation and control of 
the Department’s fleet of heavy crawler tractors, 
ancillary equipment and vehicles, as wel as the 
workshops and stores. He will also be required to 
give advice on mechanical matters. 

Salary: £1700 per annum, on scale rising to 
£1850. Government housing will be provided at 
rental of 124 per cent of basic salary. success- 
ful FO pe is married, he will receive an allowance 
of £80 Reston while serving in Northern Rhodesia. 

mt. tion forms and further information from 

Rhodesia House, 429, Strand, London, 





board, but applicants with G 
Commencing salaries from £535 up to £1150 per 
annum in accordance with experience and qualifica- 
tions. 
Vacancies exist in the design and construction of a 
number of large hydro-electric developmental 
— and on many other types of civil engineering 
wor! 

. "7 must of resident in the United Kin 
or Eire and must be exempt og or have fi filled 
their National Service 

Inquiries, mentioning and quoting 
reference No. B11/30/8, also stating the type and 
number of position sought, should addressed to 
The Hi Commissioner for New Zealand, 415, 
Strand, London, W.C.2. Full details of duties, expe- 
rience desired, and general information on the con- 
ditions of employment in the New Zealand Public 
Service, together with application forms, will then be 
furnished. Completed application forms should be 
lodged not later em 10th February. E9731 


NATIONAL COAL BOARD 
CENTRAL ENGINEERING 
ESTABLISHMENT, 
STANHOPE BRETBY, 

NR. BURTON-ON-TRENT 





SENIOR ENGINEER AS DEPUTY 
DIRECTOR 





SENIOR ENGINEER as DEPUTY DIRECTOR 
of the National Coal Board’s Central Engineering 
Establishment at Stanhope Bretby, near Burton-on- 
Trent, which is concerned with the design and 
development of the whole range of mechanical and 
electrical en equipment within the coal 
mining industry. Sten ad will include deputising for 
the Director in all technical matters and liaison with 
manufacturers. Starting salary according to quali- 
fications and experience, but not less , Boe £2500 


on 
pplications to National Coal Board, Staff 


me (X.1026/D), Hobart House, London, S.W.1, 
before 17th January, 1958. E9763 


MERSEY DOCKS AND HARBOUR 
BOARD 


JUNIOR ASSISTANT 
SUPERINTENDENT ENGINEER 








wi Rot oo Goins date : February 8. E9765 
COUNTY BOROUGH OF 
BIRKENHEAD 


WATER DEPARTMENT 


SENIOR ASSISTANT ENGINEER 





Applications are invited for the appointment of 
SENIOR ‘ae tea ENGINEER—-salary A.P.T. 
Grade III (£84 025). 

Candidates siouad have suitable experience in 
Waterworks. 

Form of application and details obtainable from 

r. W. K. Lewis, B.Sc., M.LC.E., Water Engineer, 
601, Borough Road, Birkenhead. 

Closing date for ‘applications, 27th January, 1958. 

Relationship with Members or Senior Officers of 
the Council must be disclosed. 

DONALD P. HEATH, 
Town Hall, 
Birkenhead. 


CITY OF PLYMOUTH 


SENIOR SNGINGER, GRADE “B” 


Appointment of Special Si Staff for Bridge Design 
and Construction. 
— are invited for the following appoint- 


SENIOR ENGINEER, Grade “B” (at present 
a for the Design and the Construction 
the proposed new Laira Bridge, a 500ft.-long 
dual carriageway crossing of tidal waters with deep 
foundations. 
plicants should be qualified Civil or Structural 
Engineers with experience in R.C. and prestressed 
concrete design, and also in deep sub-aqueous 
foundations. 

It is anticipated that the appointment will, subject 
to satisfactory service, be for a omens of 4 years, the 
first part of which will be on the design, preparation 
of contract documents and the remainder of the time 


“Ala Se 

ge limit or 45, if already serving with a Local 
Authority. Position i is subject to a medical examina- 
tion and pensionable. Housing may be made 
available and part of removal expenses refunded. 
Application = oy md by 25th January, 1958, on 


forms f from me. 
PATON WATSON, C.B.E., M.LC.E., 
ineer and S 
The Guildhall, Engineer and Surveyor. 


Plymouth. E9719 








fesiertous are invited for the 
JUNIOR SSISTANT SUPERINTENDENT 
ENGINEER or Dredgers, Hoppers, Floating Cranes, 
Pilot Boats, &c. 

An Extra First Class sn ong of Transport 
Certificate and a of ship repair work and 


diese] engines a d be an ad a Salary, £1000 
per ann ween 30 and 40 years. 


um—age bet 
_ Applications should be be addressed to the Engineer- 
in-Chief, Mersey Docks and Harbour a and 
received not later than the 18th January, ! 
, & Ss. MO UNTFIELD, 
Genera! an reta 
. anager ry. 
E9778 


Liverpool, 3 


REPUBLIC OF LIBERIA 


DISTRIBUTION ENGINEER 


—_—. 


Liberia (West Africa).—DISTRIBUTION re 
NEER wanted. Ane 25-35. with experience 
erection, maintenance of overhead and enderground 
—, air and oil eed breakers and modern 

on systems. Transportation and housing 
ree and leave pay with first-class passage. 

Contact Liberian General, 13, New 
Burlington Street, W.1, for details. E9793 











ea 


Jan. 10, 1958 
PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
GENERATING BOARD 


EASTERN DIVISION 


APPOINTMENTS 


SOUTH 





(a) BRIGHTON “A” POWER STATION 

GENERAL ASSISTANT ENGINEER (CON- 
TROL). —Applicants Zs have knowledge and 
preferably experience of Turbo-generators and of 
Control Room duties. 

Salary class H, Grade wd ne per annum, 

plus 10 per cent. Shift Allow 
tb) BRIGHTON “B” POWER STATION SITE 

CONSTRUCTION 

THIRD ASSISTANT ENGINEER (MECHANI- 
CAL).—The successful applicant will be required to 
assist in the supervision of Contractors engaged on 
os erection of boilers, turbo-alternators and ancillary 
plant. 

It is preferable that candidates should have had 
previous experience in either the manufacture or 
erection of Power Station Plant. 

Py class AX/DX, Grade 6, £895-£1110 per 


. LITTLEBROOK POWER STATION 

ASSISTANT ENGINEER (EFFICIENCY).— 
Candidates should possess technical qualifications at 
least to H.N.C. standard, and practical experience in 
Generating Station work would be an advantage. 
The successful applicant will be required to assist the 
Station Efficiency Engineer in investigation into the 
thermal moe wore He of the plant and will be required 
to work independently and to take the initiative in 
solving problems which arise. 

Salary class L, Grade 14, £830-£885 per annum, 
including London Allowance. 
(d) BRIGHTON TRANSMISSION DISTRICT 

THIRD ASSISTANT ENGINEER (TRANS- 
MISSION).—Applicants should preferably possess 
H.N.C. in Electrical Engineering or equivalent 
qualifications, and have experience in the operation 
and maintenance of overhead lines, transformers and 
switchgear up to 275kV. Experience in control of 
labour is essential. 

—— class AX/DX, Grade 6, £895-£1110 per 


© KINGSTON “B” POWER STATION 

GENERAL ASSISTANT ENGINEER (EFFI- 
CIENCY).—The successful applicant will assist in 
plant testing and the maintenance of efficiency 
records. This position offers excellent opportunities 
for obtaining Power Station experience. 

Salary class G, Grade 14, £630-£675 per annum, 
including London Allowance. 

Applications, giving details of education, age, 
present position, experience, &c., should be sent 
according to location of vacancy, i.e. (a) Station 
Superintendent, Brighton “B” Power Station, 
Portslade by Sussex ; (b), (d) Establishments 
Officer, Lower Ham Road, Kingston-upon-Thames 
Surrey; (c) Station Superintendent, Littlebrook 
Power Station, Nr. Dartford, Kent; (e) Station 
Superintendent, Kingston “B” Power Station, 
Downhall Road, Kingston-upon-Thames, Surrey, so 
as to arrive by 17th January, 1958, quoting reference 
208, E9802 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


HARWELL 








APPOINTMENTS 


BLBCTRICALELBCTEO. MECHANICAL 

DESIGN (Ref. 1011 Y/25) 

A professionally qualified ENGINEER is required 
in a section providing a design manufacturing and 
es — wd Research yet 7 
prepare ic gns and supervise all stages 
production (including control and technical guidance 


of the section). 
Salary : wy: £1300-£1740 (Engineer IT). 


Housing, superannuation and excellent conditions. 
APPLIED MATHEMATICIANS (Ref. 990Z/25). 

Required to study Kinetics and Control Prob! 
of advanced types of Reactor Systems, using large, 
modern computers. 

Aonehemeaa will be in the Scientific Officer class 
(requiring good Honours or equivalent), at 
salaries between £645 and £1425, or if professionally 
qualified in the Engineer class—£815-£1 

Nuclear experience not essential ey knowledge of 
heat transfer, nydrodynaeoe, ae ca ig kinetics, 
analogue or digital computers, desira' 

Send postcard, quotes st ropriate adhe to 
Recruitment Officer, A idcot, a, ™. for 
application form and Pe 





ROYAL NAVAL SCIENTIFIC 
SERVICE 


APPOINTMENTS 


Royal Naval Scientific ific Service requires PHYSI- 
CISTS, ELECTRONIC ENGINEERS and MATHE- 
MATICIANS for 25 Senior Scientific and Scientific 
Officer posts at establishments in London -_, 
Baldock, Harwell, Haslemere, Poole, Greenock 
Rosyth. Also required : ETE gg am gyms | ENGL. 
NEER for work on t transfer problems at 
Harwell. MECHANICAL, ENGINEER for work 
on fuel and rear ng oil lems in London 
area. M CAL ENG ER for work on 

turbine and poe iol in London area. CHEMI- 
EAL ENGINEERS for London area and Poole. 
METALLURGISTS _ for 1 Poole. 
and st normally be ee 
Baldock. Candidates must n 2 natura’ 
born British subjects of natural born British ts, 
with at least First or Second Class Honours 

or equivalent high professional attainments. S.S.0s. 
must Lendl y BS, least ant tt years’ post-graduate 
: (men) %$5.0. £1i90-£1410 ; S.0. 

638-£1110 ‘(London)—somewhat t lower in provinces. 
Appointments are unestablished (with F.S.S.U. 
but s egpovensines may occur for those under 

for esta 
53 to camps ished . er 


Forms from M.L.N.S., 
Street, pare ow 
E9764 


ae AO Khe: 


THE ENGINEER 


TENDERS 





CITY OF BAGHDAD 


BAGHDAD SEWERAGE BOARD 


BAGHDAD DRAINAGE—CONTRACTS 
1A, ID AND Ic 


TO CIVIL Lagi yp nay CONTRACTORS, 

THE BAGHDAD SEWERAGE BOARD bg = 
TENDERS for the CONSTRUCTION the 
CIVIL ENGINEERING WORKS of the FIRST 
STAGE er the BAGHDAD SEWERAGE SCHEME, 

The works to be constructed omngeee three 
Contracts and Contractors may submit Tenders for 
two, or all three of the individual 


any one, an’ 
Contracts. conditions of contract, ification, 
bills of quantities, form of Tender, &c., for all three 
Contracts are contained in the same Tender docu- 


ment. 
The works had be constructed in the individual 
Contracts are 
CONTRACT TA—The first stage of the Soinda 
Sooage egueet Y eeaggecned raay > ranged oe 


persons and including pump 
tanks, channels, outfall, og tg digestion jae 
power house and ancillary works. “4 est 
CONTRACT  IB.—A; og A iikm. _ 
Trunk Sewer between 1-85m. and 2 
14 Sewage Pumping Stations and short 1 ae at 
0-6m. and 0-75m. diameter Sewers and 
Pumping Mains. 
CONTRACT 1C.—Approximately 
Pipe Sewers 


170km. of 


of sewers and associated works will be 
The Tender a and contract drawings may 


be inspected during normal working — —_ 
January 6th, 1958, By the offices of the Ba, 
Sewerage Board, at the ‘Royal os 


Swi, “Artery Alwiyah, Baghdad (teleph Ni 
ani one No.: 
Baghdad 98736). 4 

Copies of the Tender Document and Contract 
Drawings may be obtained from any of the above- 
mentioned addresses on payment of ID. 20 (Twenty 
Iraqi Dinars) or £20 (Twenty Pounds Sterling). 
This payment will not be returnable and must 
made by cheque or Banker’s draft, payable to the 
Consulting Engineers. 

The Tenders shall 
accom: 


delivered in Baghdad in accordance with the 
tions contained in the document oh ce pong 
loca] time, on the Ist day of June, 1958. 


fications in design or contract conditions. Any 
such amendments will be notified in writing to pros- 
pective Tenderers, 
The Baghdad Sewerage Board does not bind itself 
to accept the lowest or any Tender. 
FAKHRI AL FAKHRI, 
epee ae ot ie Basins Romecags Board. 





SCOTTISH HOME DEPARTMENT 


COUNTY OF ARGYLL 
CONNEL-GLENCOE TRUNK ROAD (A828) 


KENTALLEN-LURIGNICH-CREAGAN 
SECTION 


CONTRACT NO. A.31 


The Secretary of State invites TENDERS for the 
completion of FIVE SECTIONS (Contract No. 
A. 31) of the CONNEL-GLENCOE TRUNK ROAD, 
County of A sections Kentallen, 


The Secretary of State oF nem Male ene 
also Tenders for Certain Sections as Alternatives to 


ork, may be SCnained f the Chief Road Engineer, 
we ° rom 
He Home - mg Avenue, 
Edinburgh, 11, upon payment of a deposit 
of 0 by cheaue or draft made to the order 
Queen’s and Lord T: 
wl un oth tesa te eaedie takes 
submitted and not subsequently withdrawn. 
een ooo Get eo lg ee rr 
offices of the ‘Scottish ee Be me 


tRoads Division) Glenshellach Road, Oban, Argyl 
and at the offices of the Chief Road ad Engineer Scotus 
Home ment, Bankhead Avenue, Sighthill, 
Edinburgh, 11. 

Tenders, on the official form, which must 


received before 4 sm.on Friday, 2st February, 
1958, should be sent in a sealed, 4 

ender for ‘cae Contract No, 
A.31,” addressed to the 
burgh, 11. mug 


The Secretary of Cee Sous ant Shek Sines 
accept the lowest or any Tender. 


TENDERS 





DAMODAR VALLEY 
CORPORATION 


CHEMICAL FEED EQUIPMENT 





PLANT 





Pe... Office of the Damodar Valley Cor 

Anderson House, Alipore, Calcutta, 27, India, j cies 
TENDERS for the ee mo _ 
PE-SPEC-35, 


(1) D.V.C. Tender 0. 
CHEMICAL FEED EQ SIPMENT for D.V.C. 
Durgapur Thermal Power Station and Bokaro 
Fourth Unit, comprising, in the main, of the follow- 
ing :— 

Five High- Chemical Feed Pumps, capacity 
0-20 g.p.h., Soames 2000-2500 p.s.i.g. 

Five Low-pressure ical Feed Pumps, capacity 
0-20 g.p.h., disc > pressure 100 p.s.i.g 

Four Chemical iving Tanks of 100 gallons 
cappey, cae = with agitators, &c. 

(2) D Tender uiry No. PE-SPEC-36, 
for SUPPLY of PLANT meh ing Instruments, 

Station. 


Air C 

Specifications relative to the the bene 4 be 
direct from the Damodar a Corporation of the 
above address at ten shillings and sixpence and fifteen 
shillings respectively, a va air — ay ote of 
£1 17s. 6d. Jat to be retu 
direct to D. Fo ly to seach @ be on Sond end and 

24th January, 1958. 

_ Specimen copies of the above specifications are on 
soe at India Store yy yen ok | — 

— Bromyard Avenue, Ac London, 

erences §.2974/57 ENG. 2 yet Ss. ped ENG. 








KINGDOM OF THAILAND 


ROYAL IRRIGATION DEPARTMENT 





The DATE for OPENING BIDS is hereby 
CHANGED from 10 a.m., Bangkok Standard Time, 
March 7th, = to 10 a.m., Bangkok Standard Time, 


April 14th, op 
L. XUJATI KAMBHU, 
Di Gener: 


rector al, 
E1515 Royal Irrigation Department. 








EDUCATIONAL 











A.M.L.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
a 95 per — Ss 
prospectus free on a (Dept. 22), 29, 
Wright’s hes London, Ww.8. E721 & 

oe Brochure details of Courses in 


and 
manship, ts for the A.M. re ERneae, Bea .E., 
Ids and other prof 


bee fk he Institutes, London, 
E.30, Ww.4. 
(Associated with H.M.V. E972 & 





TECHNICAL HOME STUDY 
ants 


asthe A.M. 
M.L-Chem PAMEML, 


Aes. C& 
OVER 50 FinST ‘PLA ih aed eoes than 2000 
Passes have been ood Tian Students at 


Hg + mpm Examinations. 
quate anhalie Hie ie Geran 


i te meee ect Sr 
be ring deg BS 
pean gy ae rovided and, if desired, fo 


may Gtng sbi oF ince instalments.— 
interest) ha of tw 


THE TECHNOLOGICAL IN: INSTITUTE 
OF GREAT BRITAIN 
(Dept. 76), 


29, WRIGHT’S LANE, LONDON, W.8. 
E102 « 





UNIVERSITY ou LONDON (Gower 
1). Aa. gage Fg pe 


Bg 

y Professor R. = 

= ae patie 
ay, 23r mn. te ae 

without ticket EAL AL. 30 pm k, a 0 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


APPLICATIONS ARE INVITED Steetley 

Me ite nes} - i. | seer @ Se the Steetley —- 
wi - 

ot oes ps pod Position of WORKS ENG 


works at Hartlepool, Co. 
production of refractory 
and seawater. Exceptional i 
yo man between 30/45 years of age, 
ge of hydraulics, mechanical 














nesite Co., Ltd., 
Durham. BIsii a 
pen + tga To Sitiap DRAVSHTTENAN 
to assist in control of medium-sized draw- 
ing-offices, engaged on saat he and maintenance 
work ee oe situated St eee tt work 
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SITUATIONS VACANT 





A PROGRAMMING AND nanan 
ENGINEER is required on Civil Engineer- 
of a Stajoe Steelworks at 
ang oy Jaan (The Contract is Tor thee 
a £2000 per annum, tax free, 
bonus, free medical attention, paid leave, 
passages for families and furnished accom- 
at a reasonable rent. 
Applicants should have had at least 3 years’ 
either with 


i 


ie 
iF 





A WELL-KNOWN ORGANISATION 
with world-wide interests wishes to recruit a 
young — 

MECHANICAL ENGINEER 
aged 23-30, for Fh ae se as a. Assistant 








AN ASSISTANT ENGINEER 
is requi 
KUWAIT OIL COMPANY 
for their 
LONDON OFFICE 


Re dpe ps em for an 
Assistan ngineer in efinery Depart- 
ment of their m Office, 


gc will be —— to qualifications 
and experience, lunches in Company 
restaurant ; ‘non contr capone 
scheme.—. its should write for a 
Loss we Box! incepta = 
clo 
House, E.C.2, 





AN EXECUTIVE SALES 
REPRESENTATIVE 
So ie cat by a World be aie mange so in 
and Engineering aoe et 
conditioning and Méchanioat 


Applications will only be considered 
who are earning “3 ne 
NOT LESS THAN £2000 P.A. 
Fullest details of back d and previous 
experience a al ssise Bi in her +) 
No. E9798, rhe Enginoas = 








AN UNUSUAL OPPORTUNITY FOR 
APPRENTICE-TRAINED ENGINEER 





BRITISH PETROLEUM COMPANY, LTD 
an ASSISTANT DEVELOPMENT ENGE 
work ins 7 ie ieee aa 
tanker building aw 
ees <a B.Sc. Honours 
power machinery work with ee ane a Same 


and experience. Gueieste fr pplied 
Cag ge Rg 

a proces See 
, desirable. , adaptability 

this appointment. Salary to age, quali- 
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SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
ASSISTANT WORKS MANAGER for ok- ARDINGE wy Too Lye. require 
established company ‘orkshire, West Riding. a “tehy Seon DES experi- 
Fores medium SS machine too EDWARDS HIGH VACUU LIMITED, enced in te hyena it one So tools Meaeeeove somes ENGINEER 
Experienced modern production methods and MANOR ROYAL CRAWLEY, SUSSEX, have BR. at eof idens which wil keep Applicants must A... u 
capattte of labour force of approximately vacancies for the following = capable Hardinge machi required for developments in the 
aN EA a gh mayo BEG | 
plus production bonus. Seanibeey  gunaes vacuum equipment. A ve Big Ta er Di eee eee Mi a and steel and atomic energy 
scheme and free life assurance. Write in confidence preferably have an or etter sex. BISi4 a The work is of an unusually varied nature, . - 
from the investigation and analysis of 3 


for attention of General Manager, marking 
—BOX No. Tse had both workshop practice and drawing-ofice JIG AND TOOL DRAUGHTSMEN required  "nging ’ 
by the Hoffmann Manufacturing Company, Limited, — - me - po pene ae operations to the 


| 


























The Engineer.” A experience. ° 
Commencing salary according to age and expe- Ball and Roller Bearing Manufacturers. We have 
aa gd hngeinentedy Bare 4 ~ 9h f ive. rience. Housing available if from London area. openings for men with particular experience of = onanen Soe" ireo — will be — to 
NEERS, for safvics sak its Overseas Exploration Permanent penstonable position.—A plications, — ayn ew Autos. Conditions of employ- work closely wo Be yo soayrnn produc- ry 
ing Operations. icants up to 26 years old = E of past experience, to the t are and posts are pensionable.—Please tion engineering, design p management 
Deming Onrrwtone.Avascaat op to 26 ron on cna EO7IS 4 sop, eng fll Getta of wep reining and exper Satay vide anh tone. 
. offmann anu- 
serene, ond now tga ad a ea a nh gece mee facturing Company, Limited, Chelmsford, Essex. important projects. This is an excellent oppor- : 
diese! engine experience E9808 A tunity to obtain first-class experience of works 3 
in fitting. turning and preferably some outside erec- ENGINEER (aged 35/40) to take charge of operations in an organisation where ability is : 
pa work, with subsequent experience in 4 po ae Department — ~~ oy JIG AND TOOL DRAUGHTSMEN required recognised and rewarded. 
games, caginns, Seles and refrigeration advan an a control staff and accept responsibility Ball end Roller Bearing Manufacturers We have aoe should fave a Soe aoe ook 
~ » % 
a | ae a salary, plus a ——y 4 cae fies bom for nial Excel feponsh = Pret foo for with particular experience of any in Mechanical Engineering, and experi- 
local currency, 7 home, cn lation o} is essen’ Excellen ing ‘ool Work. eaten of employment are ence in design or production or or operational 
medical attention, good Ww full a particulars, pensionable.—Please apply, research. The ——_ salary will depend upon 
_— : vance, nae ma 14, OL. including cerry, es (Bar to Poy ‘ersonnel Road. giving ving full details of age, a training and experience, to qualifications and experience. 
Grecham few ECa” ” 3 39 A Barrow-in-Furness, Lancs . 4 1499 A Co: Lied Chetond Ba men Ph age. — — ve perie ce BOX No. 
mpany, ord x c ns and ex nce, ° 
oniTisH sfeteCueuet COMPANY. ai a ENGINEER/MANAGER, to control the location JUNIOR DRAUGHTSMAN required. Experi- ce iseaseaae 
; “Applicants, aged 25-30, must hold at least Tecording, and “flow eee in ae apoction ence in mechanical handling plant an advantage. 
O.N.C, and N.C. in Mechanical Engi- Shdior TR. ; ble to create 2004. prospects.—-British Industrial Sand, Ltd, 
have served a five-year workshop efficient procedure and see that it is carried out. High Street, ~~ e 
a siethinn tnd Guin Sep Write fi is of experience and salary required— JUNIOR INSTRUMENT DRAUGHTSMEN, 
po gegen oe see et EL canines BOX No. E9777, “ The Engineer." 4 having completed National Service, required for MONSANTO CHEMICALS LIMITED 
desirable. Some experience of maintenance of ENGINEER (MECHANICAL).—An insurance ors 0m large chemical plant installations. A.E.S.D 
ol Dutiss involve ol ioaae rene poe ae rates or above. Five-day week and super- require 
of small wevtshoga, malmtenance 38 years, for pootion as Lift and Crane Bagi uation scheme.—Apply by leter ictter, giving details = YOUNG MEN WITH ENGINEERING 
fe t ° pag ‘Appi es oft technical education to the Chief Draughtsman, 
rivercraft Gatoatien soos eg j or f- London re ss pare sod period Laporte Chemicals Limited, Clifton House, Euston INTERESTS AND EXPERIENCE 
y, kit allowance, pension scheme, good leave with lift and crane makers, and have a sound theo- Road, Londoa, N.W.1. E9355 a to take part in an expanded programme of use, 
onenpomens, free passages out ond heme — Wiles, retical and senate knowledge a and iting a _ ie cat —_ —s 
details eae experience, appliances their maintenance. Technical quali- © Polystyrene, Po! y’ and o rmo- 
P.549, to 3018, c/o 191, Gresham fications Higher or National Certificate fecha. KODAK, LTD = tic materials. 
B.c2 E97S8 a eee salary scale commencing £735, rising to ¢ ™ licants should suitable technical 
CHEMICAL ENGINEE! ing work, £1060 per annum, plus other expenses and ware gual tions with a towards 
anette yee wy | Non-contri pension scheme. Apply in own SHIFT PLANT ATTENDANT (at least FLN.C. with early prospects off qualifye 
with for advancement, exist for those on ee eT OX No. E9TT2.“ The E * or fog Grad Meche cay pects of q fy: 
to undertake projects con E for feed water system, including demineralisation eaae “re em a 
nected with the introduction of new industrial pro- gw_yGINEER’S DRAUGHTSMAN, Senior or P ly have had some experience with 
cesses and yen Positions offer responsibility i ntermediate, ly with H.N.C., required by plant in modern industrial power station. Pre- plastics. The posts will entail co-operation 
and scope vo! ee Ces. ce uphe| The British ; ae. Ltd., for layout and vious experience desirable, but not essential. with air indus and should appeal — 
houses available in New Town. Applicants should {velopment work in a. small l office attached A. Basic rate 228s. 6d., plus shift allowance and co-operate and a real interest in the technology 
have Degree; previous research experience desirable. with projects from site details to working drawings. merit rating scheme in operation, together with of plastics. 
—Write, —s So qualifications, | Offices Fyexd = Five-day week, pension and profit sharing scheme. — free life insurance, sickness benefit and pension The post is permanent and a good salary will 
Lid., Manor Royal Crawley, Sussex. £9766 a Write, stating i ience and salary required, to plans. be paid commensurate with qualifications and/or 
. . . Staff Manager, a N.1 E9675 a F ; experience. Five-day week, staff restaurant and 
CHIEF DRAUGHTSMAN, for small DO. ecrimaror 5, : Please write or call, Men’s Personne! Dept., non-contributory pension scheme are in opera- 
ET cel py EE pe peor ‘and? — arse Kodak, Ltd., Wealdstone, Harrow, Middlesex. tion. 
~ position ~ oO win te gg Pon ngineers. Drawing-office experience essential ; E9787 a Applications in writing, giving full details of 
30-40,—Ring, PAD 2666. Biscs a Workshop experience en advantage. Attractive should be sent to the Chief Personnel Officer, 
commensurate with ex ualifica- 
CHIEF DRAUGHTSMAN required by a large tions. —— Write fully” stating age, Ac. OX No, MACHINE TOOL ENGINEER required for Monsan ae oo ‘ 
ngineering com their Londo , c/o Char! ker and 5 y ible post in connection with the manufacture eee 
design offices, situated in the West End. The succets-  byouse, London, E.C.4. es E9803 a and maintenance of machine tools within a large 
engineering organisation situated in the South East 


ful applicant must have very sound experience of 
and/or structural and bean EXPERIENCED STRUCTURAL STEEL- of England. The successful applicant, after an NATIONAL ESTABLISHED ENGINEERING 


mechanical engineering, 

A.M.1.Mech.E., also able to administrate a staff of WORK DESIGNER, with a good knowledge of initial short period, will be appointed as Shop CONSULTANTS ire SENIOR 

17 men, and negotiate with customers and potential light structures as well as conventional steel design, Manager. Applicants, preferably between the ages DDRAUGHTSMEN, ‘qualified and Bae en ¢ 
particulars, quot- required by Consulting Engineers. Five-day week.— of 35/45, om have sound practical and technical Reinforced Concrete me ap Permanent, pensionable 


customers. 
ing“ Director” to BOX No. E9749," The Engineer.” SOD, HENS NS Sas pate ont sey knowiedgn of machine tools sad ssust be enpable aad posts in the East Midlands and London area. Salary 





A required, to Alan Marshall and 73/74, experienced in the planning and control of a Depart- and expenses £950-£1150, according to experien 
High Holborn, W.C.1. 1436 A ment employing upwerds of 200 ekilied men. The and qualifications. ly with personal “aeeaie = 
: t is pensionable. Please a ‘or an applica 

CIVIL ENGINGER required by Westminster form and giving at the same ume any supporting ssaunietaaiianidieninene ENG : 
consulting engineers for work on @ variety © FORD MOTOR COMPANY LIMITED information BOX No. E1498, “ The Engineer INEERING 
projects, which include large concrete bridges. CONSULTANTS require RE . 
id be between 26 and VACANCY FOR WATER ENGINEERING MECHANICAL DRAUGHTSMAN. — Large CRETE DESI GNER DRAUGHTSMAN.. Salary 
years of and be A.M.LC.E. The post ASSISTANT commercial and industrial organisation has vacancy and expenses £8: 50 p.a. Senior, permanent, 
calls for wiedge of design work : in London head office for a Senior Mechanical able ap oomaet in the London area. 
and offers experience with scope for initia- There is a vacancy for an Engineer who has Draughtsman. Applicants must have had extensive Must be H.N.C. standard and experienced. Full 
tive and of advancement.—BOX No. held a position with a degree of responsibility experience in layout of machinery and boilers and details BOX No. E9638, “The Engi- 
£9780, ” A with a Waterworks Undertaking. Applicants possess a all-round knowledge of general engi- A 

should be capable of giving sound technical neering. For the right man the prospects are excellent 
— * a planning, new and there is a non-contributory pension scheme. NATIONAL Bernae sean ENGINEERING 
CONSULTING ENGINEERS, engaged on ——— —— supply = Write, ving age and details of experience —BOX SULTANTS offer permanent. pensionable 
No. E9750, * The Engineer.” * Bra LAYOUT 
R.C, and structural works, general civil Salary in accordance with experience and sorting oo in the London area. Salary and 
MECHANICAL SP Reememions are £900/£1050 p.a., commensurate with 


work and foundation problems, require qualifications. Generous a enoeinater = 
tapable ASSISTANTS, both for design and for sion  scheme.—Please Mind _ invited from qualified Mechanical Engineers by the qualifications, which should be HLN.C. or a minismam 
Five-day week and Recruitment Department “(O12a), ea otor leading valve manufacturers in Australia, to join of ten years’ experience in one or more of the follow- 











Guang. and luncheon vouchers.— 
Apply, aurice Nachshen and Partners, 58, Victoria Company Limited, Essex, givin their Development Engineering Section. The ing: Light Mechanical Preci neeri 
Street, $.W.1. E1510 a details. of age, experience and q — successful applicant will be concerned with the M Eloctro-Mechanical, " Eieentat 
DESIGNER-DRAUGHTSMEN, for structural and quoting reference PWE. E9805 a design and development of new designs of valves for Electronic work. Full details —BOX No. mm, 
, ate required. Positions — oe po we Steam, oil wd chemical —— ond for water “The Engineer.” 
salary dependent bility. company offering this ition 
Five-day week, canteen sports club focilities.- has a staff of over 600 Creamed and equacletees pad A tog Pe ESTABLISHED ENGINEERING 
to Personne! Manager (ref. SS.D.4), John the most com: ive range of valves in the British NTS offer eI 
Laing and Son, Limited, London N.W.7. 771 A Commonwealth. Assistance to travel to Australia Sanit De nueenn MEN ‘and ENIOR 
DESIGNER for Horticultural Machinery, with FOSTER WHEELER, LIMITED, will be provided. Salary will be in accordance with Se teutelens Ualifeations and expe area, 
experience of Lawnmowers and similar machines, Marine Boiler Department fog dm | aualifcations —Applications should in one or more of the following: Chemical Plane 
required. i penion and We nnurance sete. a ENGINEERS, required for design work k on _3, St. James's Square, London, S.W.1. E1518 A a So. seennce Vesets, Ventiating sega! 
—, ; particulars experience salary : aon oe o BSC HIN of layou' - an penses 
expected BO No EOS, Th Engineer. include B.Se., H.N.C. of A.M.LMar-E. £950/£1050 p.a., according experience and 
x . . a while previous experience of heat transfer or ora Ful personal ‘details. BOX No. 
DRAUGHTSMAN required for design office, a ge work is preferable. Age range, 36, “* The Engineer.” A 
but not necessarily with in the 35 years. Good salary and prospects ; pen- eT tate ae Seswenen 
design of hydraulic and mochines ; young sion fund.—Write ely. Suk Manager (MB), Davy and United neering Compan 
man with design and imagination ; Foster Wheeler, Li 3, Ixworth eg Limited, havea vacancy ors gual man wi 
A with great prospects.-BOX No. London, S.W.3. £9673 a good st of large and medium OVERSEAS TECHNICAL 
Eso. “ The .) A sized Machine Tools and other yan including SALES REPRESENTATIVE 
meg + a aad Te ; Mechanical aeecaiedn Gaeeiane f the Armstrong Siddeley (Broc! 
categories : Senior unior Piging instru- lor Mem! po! i (Brockworth), 
mentation ; Senior M: agi in Institution of 8 Mechanical Engineers preferred. Diesel Division, invite ree nn y 
oy on nuclear/petroleum/chemica! plants. A hapeteten of Electrical Engineering would be the position of Overseas Technical Sales 
HLN.C. .C. desirable. Salaries above average. GRADUATE ENGINEERS an added advantage. Age range approximately Representative. It is essential that the successful 
assurance and personal 30/45 applicant has extensive i 
A large Copper Mining Company in Northern yours. sive experience of overseas 
schemes, wy Rhodesia invites applications from from Electrical The successful licant will be required to markets, with particular emphasis on South 
vouchers.—Write to and emealen | po Engineers. eupervise and contro control mai overhaul _— He must be prepared to travel as \ 
Processes, Lid., 24/26, Baltic Street, starting salary will depend. on qualifications and general guidance of the ae in the course of his duties. He must 
EC. E954 experience. There are pension, Gein uence a Aractive salary commen: also have & sound knowledge of all aspects of 
DORAUGHTSMEN (2), MECHANI bonus and cost-of-iving ae tenae We waits, curate with enperienne aod qualifications. Good yr ae engines and their installation. 
, Ltd, . giving particulars « -. — conditions, dining facilities: contributory super- one wow pen Rape 1 age, qualifications, experi- 
Lis - pee expan- caperiante, Go K.36, X No. E9721 "The annuation scheme. tri ad —, y tL ’ 
sion layout Apply. ontes Of , with full Personnel should be addressed 
desired, but not essential. ONG. grade or higher #4. J. HEINZ CO., LTD., have a at their Prince of hice Road! Sheffield, 9. E9735 a aye: E9723 a 
an straninge, Must have sare we cite pein Harlesden Headquarters for a DRAUGHTSMAN, 
ticeship ; week, canteen, sports “ge omy ee Applicants should have some experience PLA 
scheme Appleton forme 7. E9781 A design. These ts considarehae variety FA pp MEDIUM-SIZE FIRM of general mechanical Comme tae Gee nee aon ene CE. 
ENGIN age about 30, with good experiance of and the conditions are excellent, the company’s gpd in London area require a qualified ENGI- man 60 Sip eupetnded Go — 
machine - by — oe aieure exrviece lnchading 0 Saw-conaributery pension om ssi "of special-purpose inachinery, repair of all contractors’ sad oquigeunt bee 
Midlands Reconditioning | scheme, insurance, a flourishing ot weenie machinery, p imini fa: 
chant Company, to join Sales Saft Training will be and social club, Hours are $48 a.m-S pam, td i a overseas on : ieee aie 
Pe ee Pension scheme. re apply in - age quali- lead Apo ad of Pot Chief E Engineer. be 4 /40. house available.—Write, BOX. E 6 Pee 
Ape St "BOX No. E1804" The Bagineer” A Harlesden, London, N.W.10. ESTI6‘s roauiveds BOX No. E1486," “The Engineer.” A sta Paget one Wri s 
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Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 


SITUATIONS VACANT 





PRODUCTION ENGINEER 


required to manage a y developi: 
——— be wo lan Ane “a 
must submit of Apr 
cxpartiase in making Reo handling 
equipment and in controlling ee This 

ue opportunity has excellent 

for further advancement and calls lam 
of dynamic personality. A generous salary 
is envisaged. Applications, furnishing full 
personal details, including educational and 
engineering background.—BOX No. 
E9770, “* The Engineer.” A 
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SITUATIONS VACANT 


SENIOR ELECTRICAL AND SENIOR MECH- 
ANICAL ENGINEERS required by consulting 
engineers for work in London on industria projects. 

pplicants te a and have had con- 
derable experience of 


ive contracts, 
po got of contract procedure and specifications 
— tial, and experience as a project PS ree would 
n advantage.—Full perticulors te BOX ~ 
p9799, “ The Engineer,” 
SENIOR REINFORCED CONCRETE pe. 
pet egy rege DRAUGHTSMEN 
req ‘or on 
in Midlands. 
cious HEN. or Grad flan. 





Its purpose is to pass on to its readers the knowledge gained by prodigy mer Benno mm. 
Applicants please st Fog = pom 1 personal onal deals 
others in the course of their work. BOX Ne £9639, “ The Engineer. 
SERVICE reat tnt ap ag =A company malleaiieg 
in land steam boiler auxiliary pment 
If you are concerned with the PROJECT MANAGER has a vacancy for a Service operating from 
desi fact | London. Write, rite, giving full details of a 
esign, manufacture or aepplica- An important company engaged in the Design, and salary required, to BOX No. pee The 
Procurement and Construction of major Engineer.” rt 


tion of any of the following, then 


Chemical and Oil Refinery Plants, require a 


SETTER MECHANIC, Fo ge pe 


ELECTRI L ENERGY can ren- wy pred yprae by J -pe gee : pe required for’ Nosth ite, 
der you inestimable service. postion and be suitably qualified. Salary open E scallent” conditions non-contributory pension 
to discussion but in the of £3000 p.a. oe Cota ee Pe § ae 


GENERATORS, CABLES, 


Normal benefits of a well-established and stable 





company. a ALLOY CASTINGS, — 
All enquiries will be treated confidentially. amilton Road, reg seg Wie Notts, 

Our staff have been informed of this vacancy. VACANCY on their OUTSIDE SALES STAFF. 

Write full Particulars. —BOX No. E9797, ** The — pee Menage position with eg wer mmc | 

Engineer.” A scheme good engineering ground 

i i event and a knowledge of the suinies steal 


TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 








INSULATION, MOTORS, dente af ponies experience positions 
i — SOLENOIDS, MAGNETS, be rich 9g oe es 
Beis SERVOMECHANISMS, Pee ee or SOLARTRON 
REMOTE CONTROL RIC AARTLEP GOL), LTD. MECHANICAL ENGINEER 
have a vacancy at Hartlepool for :-— a ee Controls, ha pa Sa seoking 
EQUIPMENT, COMMISSIONING ENGINEER development and design of hydrautically actuat 
for large size ing mec! pplicants should have 
MAGNETIC AMPLIFIERS, GAS TURBINE POWER GENERATING se canaeiekintecadicarartitemtan 
Sd RELAYS. The post is permanent and will carry aaeebed aoa all mrs Be 
ANNUAL SUBSCRIPTION £1.16.0 salary Zommesarate wth the Gualiication eee ee, sebetocs ta f.puens dad igueeson 
There are pension and life assurance schemes with a pro; of rapid expansion ana 


Single copies 3/- in operation. 
ions, which will be treated in strict 


offers exce eae 
based ini at -our Dorkin: 
saan should be addressed to the Group id 


Surrey, ee it will be neces- 








ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— Personnel Richardsons, Westgarth on sary to move in about seven months’ time to a 
Co., Ltd., P.O. Box 2, Wallsend, Northumber- new {fectory now being built at Farn' 

ELECTRICAL. ENERGY ares — waa 

4 6A 


RICHARDSONS WESTGARTH 


(HARTLEPOOL), LIMITED, 
requires a qualified DESIGNER DRAUSHTS ‘TSMAN 
Kimberley, exverienced 


have a vacancy for an f : in la 
~ work | in yout, 
ELECTRICAL ENGINEER design and estimating of 


This is a first-class opportunity for a Graduate 
who has had experience in turbo-alternator —s 
design and commissioning. 

There are pension and life assurance schemes in 


<A comp lete library ag Yon will be treated in strict confidence 
. oe and oe addressed to the Group Personnel 
in two volumes.. 


KEMPE’S 2 


Engineers Year Book 


28 ESSEX STREET, STRAND, LONDON, W.C.2. 





SOUTH AFRICA.—Leading 








mstey oan tae aire 
nical. ou 

howsler ; for “ Paswages paid. 
s provide mong fund. some — 


Benefit 

£1200-£1450, pWerere «Fis qualifications 
experience, plus ‘allowance. -BOX No. 

£9743" The Engineer.” ms 














ROAD, CONSTRUCTION MACHINERY peiSGL Tate aaa 
egy erty a: REQUIRED. Experience in design ‘ : 

g Rage + required by large mini: eet ein 

ion and li scheme. , i —— s, railroad 

Eerie eetaane and tary Seeds Seppng totaal ne Nort ot 

BOX No. E9633,“ The Engineer.” A Cin a st present modernising and expanding 


ROLLER BEARING MANUFACTURERS re- 
Applicants should be experienced in general 
one. SENIOR SALES ENGINEER (REPRE- oad al ineeri pag sd. 


ENTATIVE) for the South of England, preferably acquainted general engineering 
the Thames. Ne procedures. The work involves chemical plant 
Goslge and layout and supervision of draughts- 
pects.—Write for local interview to the Sales sr ~ 





























B pplicants should have proved design ability 
Edited under the direction of the Editor of “The Engineer” Eyam Norfolk a tae Cualifcations "Age 38 to 35, AMi Mech &. 
or 
ege Contract Bag 2 voass nim leas! sett weten 
1958 (63rd Edition) arene DEVELOPMENT ENGINEER aod 3 months vacgtion on fell calary oad 
for a Mechanical f licant and family. Attractive salary in 
poghen, Ta the he, 384 age rou wishing to Us." Dollars based on qualifications and 
82/6 (plus postage 2/6d.) broaden occurs in our ne 
organisation. Th ssccessfel condidate would, “Writ aane 2572, fe Strsete, 150,044 Bread 
- four Design Office of — products, take charge Street, E.C.2, £9800 a 
compruing « stall of sbout 43 in al. 
JUST PUBLISHED at ion tor ete oe : 
SUPERINTENDENT—A sound, 
CE ea etiam ers oer requ fo Manags the Mechtnieal Stoker and 
% 3,000 pages covering modern theory and practice in ona ade aa ae West Riding. Additional 
in all branches of engineering. No other singie ba ye i ge carrying Gus boli wats and advicing on feel eetensy 
publication devoted to engineering covers a con- are up to the standard expected by ‘those  fenerally._Sptary up te 0490, plus production boous 
parable range of subjects so concisely. sg ne gy le aon gg free life assurance. Write in confidence 
Secretary, The British Northrop Loom Com- _{0F, attention of General Mana BO Bisee 
pany, Ltd., Blackburn, Lancashire. EISi7 a ‘The na eae, x No. El 
ORDER YOUR COPY NOW 
SENIOR DRAUGHTSMAN in, charge of small 
Pee, Mtcet hat ex mecpressive Yabricatiog —_ TECHNICAL AUTHOR ssomired, not over 
Obtainable direct from the publishers or through your local booksellers estimating, of industria cay snd platework, ign of operating sad mnienace mnie 
administrati Acc ustomed. to with ths ramnacy’s : 
dealing direct with clients. This is a position wher : Pome oes 6 
* ® future promotion is envisaged for the right man. [hig interesting and progressive 
Kempe’s Engineers Year - Book Minimim age "28. “Salary commensurse, with Yepougs wou erPent eons auld 
= 3-day week —T. Darnell and Sons, Lid. in sddound to the Peonane eon tele 
28 Essex Street, Strand, London, W.C.2 k Estate, Colwick, Nottingham. — BiSW8A Si, chige Co, Lid., Evelyn Street, London, SEB 
SENIOR MECHANICAL DRAUGHTSMAN TA 
Telephone: Central 6565 a snot Imachingetgn ab a soe 
ee ns (HIN TheEagioew Classified Advts. continued on page 114 
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THE NESTLE COMPANY LIMITED, HAYES, 

MIDDLESE require young GR. 'ADUATES 

between the ages of 23-28 years, with 2nd or 3rd 

pS Pra! or Pass Degrees ts would or 
Successful applicants be 
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N . COMPETENT ENGINEER, 30 to 
the London office 


of — operate from 

ase, concern situated in the West 
of Yorkshire, whose products are iron and 
hemical and gas works 


t. Must be capable : ig and neg Z 
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i n 
and not afraid of responsibility. Car available. 
ion scheme in operation. State age and 
st particulars. --BOX No. E9776, “ The Engi- 
A 


i a 


WANTED.—SENIOR JIG AND TOOL 
DRAUGHTSMEN required by company situated 

near Bournemouth, manufacturing ised com- 
ponsets for the motor industry. Experience of 
machine tool design and knowledge of hydraulics an 


oeeuen. Write, stating age, details o ——e 
training and gma required.—BOX N 
£9640, “ The Engineer. * 
WITH THE CONSIDERABLE DEVELOP- 
ACTORIES i 


MENT OF WALLS FOOD FA 
vacancies have arisen for a DE- 


West London area, 
SIGNER and a GENERAL ‘DRAUGHTSMAN. 
Ordinary N ical Engi 


g 
aR work will involve 
design and layout of food process production 
equipment and will prove a most satisfactory sphere 
for a man who is interested in bold, original schemes. 
It is preferred that candidates are under 40 years of 
age. Starting salary will not be less than £900 per 


addressed . 
ref. No. 120), T. Wall and Sons (Meat Products), 


Ltd., Atlas Road, Willesden, London, N.W.10. 
E9745 a 


WORKS SUPERINTENDENT 
REQUIRED 
immediately by expanding firm of precision 
engineers in the West Midlands area, employing 
me 3000 people. 

An experienced practical engineer of first-class 
standing is required, and applicants must be 
conversant with modern production methods 
and must be able to handle la labour and be a good 
disciplinarian. 

The situation offers excellent prospects for the 
right type of man, it is permanent and progressive 
and a good superannuation scheme is available. 

Write, giving full details of past experience, 
positions held, salary, &c., in chronological 

order, to BOX No. E9784, “ The Engineer.” A 





WELLINGTON TUBE WORKS, 
LIMITED 
GREAT BRIDGE, TIPTON 
Applications are invited for the following 
vacancies in their Tube Fabrication 
ment :— 
STRUCTURAL DESIGNER. Minimum 
walification H.N.C. Experienced in the 
design of ale er my gantries, towers, &c. 
experience essential, 
vr ecediy bets toe. 
DRAUGHTSMAN. Minimum quali- 
fication of O.N.C. or equivalent experience 
required for detailing tubular fabrications. 
ESTIMATOR, for compiling estimates 
hom dooninns of oe lar structures. Prac- 
tical shop floor a mem including machin- 
“ae and welding advantageous. 
use of tubes is increasing 
considerable 


rap and hese itions offer 
sieaieaeen in an expanding 


icati stating age, qualifications, 
experince and salary required, should be 
to >— 


THE SECRETARY. E9728 a 
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SITUATIONS VACANT 


Jan. 10, 1958 
SITUATIONS VACANT 








STRUCTURAL ENGINEER 


The Tube Fabrication Department of 
Wellington Tube Works, Limited, requires a 
highly qualified Engineer. The duties 
include development through design, tech- 
nical discussion with users of the Company’s 
products, and the conclusion of contract 
award. 


Applicants should be between 30 and 40 
years of age and must have a University 
Degree, A.M.LStruct.E. or equivalent. 
industrial experience is essential, but not 
necessarily in tubular construction, as the 
successful applicant will have a period of 
training within the Company's organisation. 

Applications, giving full particulars of age, 
qualifications, and experience, which will be 
treated in confidence, should be addressed to 
THE SECRETARY, WELLINGTON 
TUBE WORKS, LIMITED, GREAT 
BRIDGE, TIPTON, STAFFS. E9729 a 





METROPOLITAN-VICKERS ELECTRICAL CO. LTD. 


TRANSFORMER AND RECTIFIER 
DESIGN, DEVELOPMENT AND APPLICATION ENGINEERS 


There are vacancies at the Company’s new Factory at Wythenshawe for Senior and Junior 
Design, Development and Application Engineers in the fields of : 
LARGE POWER TRANSFORMERS 
INSTRUMENT TRANSFORMERS 
MERCURY ARC AND GERMANIUM RECTIFIERS 
Minimum qualification required is the Higher National Certificate. Candidates who have 


little or no transformer experience are invited to apply, as training will be —, where necessary, 
to successful applicants. Commencing salary will be according to age and qualifications. 


There are good transport facilities to this new factory, where working conditions are ideal. 
Applicants are requested to write, quoting reference J.10, to : 
Personnel Manager, 
Metropolitan-Vickers Electrical Co., Ltd. 


Trafford 
Manchester, 17. E9773 A 











PRODUCTION PLANNING 


ENGINEER 
required by 
DAVID ROWAN 
& COMPANY LIMITED 
Marine Engineers and 
Boilermakers 
231 ELLIOT STREET 
GLASGOW, C3 


to plan production in their Heavy, 
Medium and Light Machine Shops. 
Applicant should have had experi- 
ence in planning technique and 
practical knowledge of Machine 
Shop production methods in the 
Heavy Engineering Industry. 

Please state experience and salary 
required. E9671 a 





THE ENGLISH ELECTRIC COMPANY LTD., 
WHETSTONE, Nr. LEICESTER, 


require an 


INSTRUMENT ENGINEER 


to develop and design instrumentation systems for a variety of mechanical and electrical experi- 
ments. The applications include research and development work associated with 


NUCLEAR REACTORS 
STEAM, GAS AND WATER TURBINES 


Applicants must have considerable instrument experience and be capable of devising mechanical, 
electrical and electronic systems. Preference will be given to applicants who have a Degree or 
H.N.C. in Engineering. 

Please write, giving full details of qualifications and experience, to Dept. C.P.S., 336/7, Strand, 
W.C.2., quoting ref. E 1812A. E9762 a 














have been retained 
to advise on the 


MSL appointment of a 


WORKS MANAGER 


for a company in the London Area employ- 
ing approximately 400 in the packaging 
industry. The company is one of a large 
group with progressive ideas and has recently 
embarked on a re-organisation to meet 
changing conditions. 


The Works Manager will be responsible to 
the General Manager for the efficient opera- 
ting of the factory, covering planning, manu- 
facture, maintenance, service and transport 
facilities, and will be expected to assist in 
the introduction of improved methods. 


Candidates should have professional quali- 
tions in engineering preferably A.M.I. 
Mech.E., and have attained a position of 
responsibility as works manager or produc- 
tion manager in the light engineering, pack- 
aging, or paper industries. It is essential they 
have had experience of modern budgetary 
control, method study, material handling 
and production planning methods. 


Preferred age 35-40. Salary £2,500-£3,000, 
and an attractive pension scheme. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details, in con- 
fidence, quoting teference G.682 to M. B. 
Berks. 


MANAGEMENT SELECTION LIMITED, 
17, Stratton Street, London, W.1 


E9734 a 








a vacancy exists 


for a 


QUALIFIED ENGINEER 


in a senior position 
in the 


ENGINEERING HEADQUARTERS 


(located in the South Midlands) 


of a 
large company with wide interests and 
many production units. 


Applicants should be between 30 and 40 years of age and possess 
a degree or equivalent qualification. It is desirable that 

they should have had experience in the basic aspects of efficient 
generation, utilization and process integration of factory 

services and also be used to preparing specifications, plant 
selection and general contract engineering. 


Salary commensurate with ability and experience. 


enquiries to Box No. E100, “‘ The Engineer ”’ 
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SITUATIONS VACANT 








MECHANICAL ENGINEER FOR AUTOMATION 


A group of companies with substantial interests in the manufacture of machine tools wish to 
apply modern methods of automatic control and electronic computing to the industry 

The proposed programme of pew 2 involves - ——— reassessment of machine tools within 
the context of modern control ¢ got ques and a limited number of vacancies exist 
within the group for GRADUA E ME HANICAL ENGINEERS holding a First or Second 
Class Honours Degree 

Applicants should preferably have had practical experience in mechanical engineering design 

and/or research experience in one of the following subjects :— 

(a) Mechanical vibrations. 

(b) Bearings, friction, tubrication. 
(c) Machining and cutting processes. 
(d) Hydraulics. 

Application will be made for successful candidates to enter the Department of ger 
Cambridge University, as post-graduate students to receive a two-year course of research training 
in Machine Tool Dynamics. 

This will give employees the opportunity to take a higher degree after which they will be expected 
to take a leading role within the research and development activities carried on in our organisation. 

It is expected that men engaged on this basis will, if suitable, ultimately have opportunities of 
Promotion to executive posts in the group. 

Initia! salaries wil! be within the range of £800-£1100 per annum, depending upon the suitability 
of the applicant. 

Applications should be addressed to : 

The Director of Research, 
The Staveley Research Department, 


Clapham, 
BEDFORD. E9718 A 
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DESIGNER-DRAUGHTSMEN 











PIPING 
PIPE SUPPORT 
INSTRUMENT 
ELECTRICAL 
PRESSURE VESSELS 
& HEAT EXCHANGERS 











INTERNATIONAL 
CORPORATION 
£9740 A 


Designer-Draughtsmen in these cate- 
gories are cordially invited to contact 
KELLOGG INTERNATIONAL COR- 
PORATION, leading Design and Con- 
struction Engineers of world-wide 
repute in the petroleum and chemical 
industries. We provide good work- 
ing conditions and excellent personnel 
benefits with opportunities for ad- 
vancement, and have immediate vacan- 
cies in our new additional premises. 
Please write tothe Personnel Manager, 


7-10 CHANDOS STREET, 
LONDON, W.1 or telephone 


MUS 4010 quoting reference 120/G 








What on ‘Earth’s’ happening ? 

With the introduction of those incredible satellites, ever-curious 
man takes yet another step forward, another step into realms 
unknown. Not content with the oceans’ depths or the high reaches 
of our immediate heavens, man has now ventured into spheres 
beyond our earth’s perimeter. Such is advancement; but there 
remains ample scope for research and development on terra 
firma; work on projects of immediate and vital importance. 
Such is the case with steel and such will be the job of the men 
who take this opportunity of joining the New Development 
Department of the Corby works of Stewarts and Lloyds—one of 
the largest integrated iron, steel and steel tube works in Europe. 
Five day week. Good welfare, canteen and recreational facilities. 
Superannuation and life assurance scheme. Staff hostel for 
single men. Favourable local housing conditions. 

In addition to these vacancies, there are also openings in other 
drawing offices, both at Corby and elsewhere in the Company. 
Applicants should possess Higher National Certificates but 

those with Ordinary National Certificates should apply if they 
have reasonable experience in design. All applications will be 
treated as confidential and should be made, giving details 

of age, qualifications, experience and salary required, to:— 


STEWARTS AND LLOYDS LIMITED 





MANAGER/PERSONNEL 


CORBY, NORTHANTS E99 A 











THE GENERAL ELECTRIC COMPANY LIMITED 
ATOMIC ENERGY DIVISION 


CONTRACTS DEPARTMENT 


Vacancies exist at the Company’s Office at Erith, Kent, for 
ENGINEERS 
to handle mechanical and electrical aspect of contracts for complete 
NUCLEAR POWER STATIONS 
Preference will be given to men holding H.N.C. or equivalent qualification 
Positions are also available in the Contracts Drawing-Office for 
JUNIOR AND SENIOR DRAUGHTSMEN 
for the following work on Nuclear Power Station contracts :— 

(a) Development and detailing of mechanical and structural items. 
(b) Preparing of electrical cabling and wiring layouts. 
(c) Arrangement and layout work on steam, water, and gas pipework and on station 


auxiliaries. 
(d) —— and checking work on pressure vessels manufactured to Class I 


perience and age, ate wate 9 
ee Tee Erith, Ken 
me a 


Applications, giving full particulars of homme y mem te 
Personne! Manager (C.E. and D.), The General 











Motor Industry. 


Applications to : 


Labour Manager, 


Maylands Avenue, 


RATEFIXER FOR TIME STUDY 
DEPARTMENT 


Experienced in speed and effort rating, incentive schemes and negotiation 
procedure, to be engaged on machining and assembly work, principally for the 


The Company is an old-established one, with modern factory and offices. 
Canteen, sports club and pension scheme. Three weeks’ annual holiday. 


SUCCESSFUL APPLICANTS WILL BE SUBSEQUENTLY REHOUSED 
IN THE NEW TOWN AFTER A REASONABLE PERIOD. 


Alford and Alder (Engineers), Limited, 


Hemel Hempstead, HERTS. 


E9751 A 

















SITUATIONS WANTED 


GENERAL wt eo: ain nn M.1.Mech.E., 
A.M.LP.E, (40), experience p 
aero engines and general engineering. Some iron 
foundry experience, also commercial. Excellent 
record labour relations, Present salary £3000, but 
change to where experience on precision work can 
be fully utilised more important.—BOX No. es 
“ The Engineer.” 


YOUNG MECHANICAL ENGINEER (25 
Grad.I.Mech.E., five-year studentship with large 
diesel manufacturers, sales and service experience, 
seeks position of some responsibility with a view to 














higher mana; t in the future—BOX No. 
E1500, ** The “Ag B 
SUB-CONTRACTING 











CASTINGS.—_We my save your = ——-. 
ferrous or 


process ; Sess. sample cavtngs tated AL A.D. appre on 


—Recupero, iaduct, 
Harrow, Middlesex ("Phone, Byron 1178). ES75 mw 





ACCURATE MACHINING 
also on Models and Prototypes, &c. 


MILLING TURNING 
BORING PLANING 
PRESS TOO JIGS AND FIXTURES 


HORIZONTAL BORING 
ae it YOUR DIFFICULT JOBS 
INGINEERS), LTD. 


la, Tas AUBER PARK, LONDON, N.5. 
CANonbury 1075 E871 mw 





ENGINEER/DESIGNER with sales o FIRM to 
to 


SEEKS Medium/Li ‘, Senicer. 

ASSIST HIM in the DEVELOPME MANU- 
FACTURE of his his LATEST ARTICLES. Write.— 
BOX No. E9714, “ The Engineer. Mw 
KELLERING and Profile Milling in all metals. 


Send us your die blocks to copy from wood or plaster 
cone Up to 5ft. by 8ft. oh. ta. cee We ase die 

oo onan trade.—. 
(KNOTTINGLEY), t Knsitingley 2143/45. E948 mw 
MIDLANDS DESIGN OFFICE, specialising in 
Capacity for mobile Me — equi - t, has 
Capac lor Design an anufacture o Sertypes, 
—BOX 





0. 

E1476, * The ened mw 

PRECISION ENGI NEERS.—Personal at pe for 
small machined parts 


pe A.LD. 
Smyth and Partners, Ltd, 
Walk, Clerkenwell, E.C.1 (’ gER 


minus 5113/4). 





SUB-CONTRACTING 


SHEET METAL WORK, WINGS. Cone 
CASTINGS AND BRASS a s— BON "No. 


available for work of 

E1501, “ The 

PRATCHITT BROTHERS, LTO., Denton Fa 

Works, Carlisle, having well-equipped engineerin 

o- and ironfoundry, invite inquiries for reamed 
ing. Structural and Plate Work poh moe oe 

wlies bits cael nn eee ae ie 

specifications. 


BUSINESS OPPORTUNITIES | 


INVENTORS.—A at-ounippes firm of Fabri- 

fog ee to examine 
tion, particularly in Mechanical or 
with a view to producing on a 
oyalty rite, giving brie -details.—BOX 
No, E1334, “ The Engineer.” °o 























INVESTMENT IN 
PARTNERSHIP 
IN BRAZIL 


Partnership available in existing industria! 
enterprise in Sao Paulo, Importers of 
ing products and manufacturers of 
armatures. Selling agency of a German 
factory assured by long-term contract. 
Factory consists of approximately 10,000 
sq. ft. in excellent condition and location, 
whole property 70,000 sa. ft. Existing pro- 
duction uses quarter only of available floor 
space, with room for ¢xpansion. Own 
electrical generating plant. Good market 
for present production of armatures. 


Partner will be required to invest about 
£40,000 sterling. rate sogedrecl guanine: don 
whole firm could be taken over. Good 
capital investment in Brazil. Also suitable 
for those who aye to expand capital 
already invested in that country. Reply, 
BOX No. £1483, “ The Engineer.” 














| FOR HIRE 


LATTICE STEEL eee Masts (light and 
heavy), 30ft. to I for ismmediate hire.— 
bot 21, Hobart Grosvenor Pince, 

W.1 (Phone, SLOane 5259). Eli2« 


Classified Advts. continued on page 116 
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DRAWING & DESIGN SERVICE 


experienced TRACERS will under- 
take to prepare ee Se See “a 

to quote.—-BOX No, E1520, 
“ The om.” 8 








MACHINERY Etc. WANTED 











WANTED, Machines of all Types. 
CASii PAID. 
Kosmas E Potts (B'ham), Led. Ww, Moseley Road, 


Birmingham, 12. VIC. 1278, i279. 1770, es 
Fr 





WANTED.—Extension Jibs for 
Super Crane. —BOX No. E9624. 


the ‘Eng 
F 








| FOR SALE | 


FRED WATKINS (BOILERS), LTD. 
RECONDITIONED D MACHINERY FOR 





Cochran _ Vertical islNem). 
\. = ( 


AIR MPRESSORS.—Broomwade 510 cu. fi.; 
= 365 cu. ft.; Broomwade 300, 200 and 
cu. ft.; all motorised. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
coon sy the up to 100 h. 4 


} roy King, 29ft. 3in. span ; “2-ton Morris, 18ft. 
span ; Smith, 34ft. 
RAILWAY MATERIAL. —Ruston 80/88 h.p. Diese! 
Loco., electric start, Peckett I4in. by 
22in. and Tin. by 12ia. Sone Locee.; 3 miles 20 Ib. 
Track, 24in. gauge bogies, turnouts, ‘jocos., &c. 
yyy PIPING.—50,000ft., 2in. Galvanised new 
’ . , black new; 5000ft., _ : . 
raion. . seamless ; SO0ft., . seamless; 
400re. isin, ‘riveted ; i 4d. welded 


ok. ain.’ riveted; 216ft., 60in. riveted. 


AST ON SEPUE—-t.eegp stocks ab sises up to 
Ar eased ond 2. Immediate delivery. 


VES.— Surplus Mi Lot N 
‘eee ear ecse ont and Valves, 0 og Boy hana ime 
very, below makers stoc 
om dat dlc Slide Sluice, Sonmeal, ing 
~ Check Valves. ~ on request. 
GE TANKS.-— and rectangu- 
x to 12,000 one, ‘or oil and petrol, a 
sectiona! steel and cast iron up to 50,000 gallons. 
SLING ENGINEERING WORKS, 


COLEFORD, GLO 
*Phone : Coleford ri2 E366 G 








MOBILE CRANES FOR SALE 
Rapier 84-ton Super Diesel/Electric, fully 
= Cg ‘© SOft. 
84-ton Super Petrol/Electric, fully 





ELWOOD LIMITED 
WILLIAM, FORD. HANTS 


THE ENGINEER 


FOR SALE 


TWh 


RAILS FOR SALE 
50 TONS = Bn ye Ey a B.H. 


> TON veERPECT 
100 TONS NEW PER B.H. RAILS, 95 Ib. 
yard, chiefly 60ft. 
100 3 TONS NEW SLIGHTLY DEFECT: —_ F.B. 
ae 109 I chiefly 60ft. | 5 
0 TONS New SLIGHTLY, £ DEFECTIVE F.B. 
vA 91 ib. 
900 T Ns GOOB SECONDHAND B.H. RAILS, 


80/83 Section, 
0 T NS "NEWS SLIGHTLY DEFECTIVE F.B. 


RAILS 9 ift. 
200 TONS NEW ) peRPROT Fa F.B. RAILS, 75 Ib. 


PE STOCK RUSTY 
LS, 75 Ib. yard, R.B.S., chiefly 36ft. 

50 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 901 yard, Revised B.S. Section, lengths 


hiefi 

900 TONS SECOND-HAND F.B. RAILS, about 
60 Ib. yard, 24ft., 27ft. and 30ft. chiefly. 

ABOUT 80 COMPLETE. B a gee 24in. 
gauge, made from 20 Ib. F.B. Rails, mounted on 

sleepers, 15/16ft. overall. 

20 TONS megane eg 4 COACH SCREWS, 
6zin. by Ifin., Standard Railway Pattern. 

WARD'S ALSO HAVE LARGE OF ALL 
CLASSES OF OTHER RAILWAY MATERIALS 


THO* W. WARD LTD. 


ALBION WORKS - SHEFFIELD 
"Phone : 26311. ” +Grams : “ Forward.” 


E214 G 


SPECIAL OFFER 
NEW 20,000 c.f.m., 100 oe itt Electrically-driven 
Bd DANIEL 


ADAMSON, driven ese a! Davey — 
ick, motor, 


m., 6600/6300/3/50, with control 
gear. 
AVAILABLE AT REDUCED PRICE. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, egg | W.12. 





Tel.: Shepherds h 2070 ; and 
STANNI GLEY ? NR. LEEDS. 
Tel.: Pudsey 2241. E200 G 





PILKINGTON 2 cwt. size Pneumatic Power Ham- 
mer, Overhanging type, without slides, arranged 
motor drive for 400/3/50, self-contained pump, 

t stroke approximately 17in.. centre of ram 
= 144in., diameter of ram 94in., weight 
bout 60 cwt., complete with rate anvil. 

PELs” ‘Nibbler-Shear Type AS31260, steel plate 
build, motorised 400/440/3/50, cutting head 
rotates 360 50in., capacity jin. 
mild steel, adjustable stroke. 

GUYSON Shot Blast Unit with air compressor and 
dust extractor, two i. \- electrical equipment 
for 400 volts, 3 ph cycles, size of chamber 
42in. by Win. by 18in. high, air receiver 72in. high 
by 2lin. diameter, Broom and Wade air com- 


pressor. 

New STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, ity 10ft. wide 
by din. mild steel, diameter of rollers, top, 94in., 
bottom, 7gin., drop end ing for removal of 
completed cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls 
with multi-disc slipping clutches, motorised adjust- 
ment to top roller. 

New res G203, No. 4, Motorised Geared Open 

uillotine, Undercrank type, capacity 80zin. 

wide by tin. thick, th of gap in open ends 6in., 
automatic sheet hol -down, calibrated rack and 
pinion back gauge and all other gauges. 

RUSHTON and BRADBURN 
Eccentric Clipping Press, pressure exerted about 
30 tons, stroke _ by 2in., centre to back 2}in., 
size of tables 1 diameter with provision for 
poppets, t et 75 cwt. 

Photographs of the above are available. 

ACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone Ae — 4681-3771. 
LANSDOWNE HOUSE, ai, WATER STREET, 


BIRMINGHAM. 3. 
Telephone : Central 7606-8. E209 Gc 





HYDRAULIC PRESSES 


Large modern Presses up to 10,000 tons 
hare See Popes Forming, Extruding, Baling 
and other duties. 


rom the Specialists 
ENGINEERING) LTD., 
REED BROTHERS ‘oolwich Industria! Estate, 


.E.18. 
Tel. Woolwich 7611. 6 lines). E9711 





R “MASCOT” SS. and 
NEW COLCHESTER © MASCC ty stn BC 


a Set Deliver ery immediately ex 


cock.—-Welling _® 


Victoria 
Welling, ry 
Street. London Wl (Teh: Kinney 234%} 


E988 G 


FROST &ft. by tin. CRAMP FOLDER. 
Power lift to beam, beam has swing end. 
M.D. 400/3/50. 
H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4. 


Tel.: 63-7398. E185 G 





1580 H.P. DIESEL LOCO FOR SALE.—0-4~, 
standard d gauge, worki: omen, Post-war machine. 
28 tons. No. E9756, “ The Engineer.” G 


FOR SALE.—Two ea and Two Medium-sized 
CHOPPERS suitable for Pulverizers, &c. 
Full details.—BOX 





No. E9807, “ The Engineer.” _ G. 


FOR SALE 


MED 


HIGH CLASS 
HEAVY DUTY 


MILLING MACHINES 
IN STOCK 


VERTICAL 


V3 MASERATI High Power Dial Type Vertical 
Miller with sliding and swivelling spindle head, 
rapid power feeds to all table movements by 
separate motor, working surface table 59in. by 
132in., ny — by Ilin. by 184in., 20 
spindle speeds 18-1200 r.p.m., h.p. motor 10. 

No. 3 coucmeaagn High Speed Dial Type, _ 
rol S82in. by 1Sin., capacity 34in. by 16in. by 





No. 4 CINCINNATI High Speed Dial Type, table 
7 by 16in., capacity 42in. by Ii6in. by 


47V HERBERT Koneeless Type, multi-motor drive, 
table 72in. Sh. 17in., capacity 48in. by 16in., 
maximum table top to spindle nose 23in., 
16 spindle oe from 21-750 r.p.m. 

CVM25 KENDALL & GENT (Kneeless), circular 
table type, table diameter 30in., capacity 30in. by 
26in. by 32in. 

28/60 CINCINNATI Hydrotel, Mey height bed, 

power control Jever, stepless feed regulation, 


pas Ln drive, table Tocties surface 28in. 


by 83in., capacity 60in. by 30in. by 14in., vertical 
travel of le head gap 38in., 1 spindle speeds 
from $2-1 r.p.m, 

HORIZONTAL 


No. 2 CINCINNATI Medium Speed Dial Type, 
table working surface 48+}in. by 12in., capacity 
28in. by 10in. by 19in. 

No. 3 CINCINNATI Medium Speed Dial Type. 
table working surface S58jin. by 15in., capacity 
34in. by 12in. by 20in. 

No. 4 CINCINNATI Medium Speed Dial Type, 
table working surface 74jin. by 1I6in., capacity 
42in. by 14in. by 20in. 

S2 CRAVEN UNIVERSAL, table size 5Sin. by 
13in., capacity 36in. by 10in. by 16in. 


PRODUCTION 
3/36 CINCINNATI Plain Hydromatic, table size 
523in. by 15in., travel 36in. 
4/48 CINCINNATI Plain Hydromatic, table size 
77hin. by 164in., travel 48in. 
Full details on any of the above on request to :— 


SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LONDON, S.E.11. 
*Phone : RELiance 7201. 

‘Grams : Sotoolsag, London, S.E.11. 

E210 G 





FOR SALE 


} cu. yd. Chaseside Hi-Lift Cable-operated. Loading 
Shovel, new 1953. 

1 cu. yd. Chaseside Loadmaster “ 500" Diesel- 
driven Loading Shovel, new May, 1957. 

1 cu. yd. Rapier 440 a Excavator with 
face shovel or dragline equipme: 

6-ton Rapier — Pet./Elec. "Mobile Crane on 


solid rubber tyr 
6-ton Rapier eed Pet./Elec. Mobile Crane, on 
solid rubber tyres 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 2634-5-6. 
E9716 G 





SHOTBLASTING PLANT FOR SALE, com- 
plete with compressor, inter-cooler, receiver, motor, 
starter, cabinet, piping, &c. Offers invited.— 
LINES BROS., Ltd., Morden Road, Merton, 
S.W.19. E1506 Go 


FOR SALE.—Belliss & Morcom Self-lubricating 
Steam Engine 9501. Capacity 114kVA., 400 Volts, 
complete with generator, switchboard and Brown 
Boverie Auto Voltage Control. Engine regularly 
maintained and inspected by makers. Offers invited, 
ex site.—Apply : Newbury Laundry, York Road, 
Newbury. E1Ssi2G 


2 GAS PRODUCERS—Wellman Smith Owen 
galusha, 10ft. diameter, 150,000 cubic feet per hour 
each. Complete with bunkers, elevators, &c. All 
in good condition.—BOX No. E1513, “The Engi- 
neer.” a 
2-TON SMITH (RODLEY) Electric Two-Rope 


G pe ger (no 40ft. lattice jib. Stationary 
+ mo = w slewing ring (formerly 


of 16ft., 24ft. and 30f. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister ” 86ft. Gin 
and 91ft. wide. These buildings are in various 
aa a steel framew: gal- 

. ae ee See Sa 
5 aes eee 


Jan. 10, 1958 
FOR SALE 


600 


READY FOR DESPATCH 

TWO NEW 970kW, 11,000/3/50 HARLAND & 

WOLFF  Diesel-driven Alternator — direct- 

coupled at 333 r.p.m., engine 1400 h.p. 
6-cylinder, makers 





tor. 
mnected for other h.t. 


GEORGE COHEN, 


INS AND CO. L 
woo TA LONDON? 78 5 and 


TSTANNINOLEY BON. LEEDS 
Tel.: Pudsey 224 


Ww 


MASSEY 7 cwt. CAPACITY SLIDE TYPE 
PNEUMATIC POWER HAMMER, complete 
with electrics, suitable for 400/3/50 cycle supply. 

2 cwt. MASSEY CLEAR SPACE TYPE, stroke 
i4in., 200 blows p.m., 124 h.p. induction 
motor, Mag apron igs Nee starter, &c. 

MASSE cwt. SPRING POWER HAMMER, 
approx 20 blows rot 8in. stroke, anvil let 

12in. by 7in., 3 h.p. S.C. motor, 400/3/50 Ellison 
Starter, detachable anvil block. 

60 Ib. 'GOLIATH FORGING HAMMER by 
PLATT, 275 blows p.m., deals with 34in. dia. bars, 
i4in. driving pulley. 


THO* W. WARD LTD. 


” 8205 a 





ALBION WORKS - ~ - SHEFFIELD 
*Phone : 26311. *Grams : “ Forward.” 
E213 G 





VAN NORMAN MODEL 2SU. 
UNIVERSAL MILLING MACHINE 
Table 50in. x 12in. ; power feeds 28in. x 10in. 
x 17in.; rapid long., cross and vertical traverses 
with dividing heads and equipment. 


F. J. EDWARDS, LTD. 
359-361, Euston Road, London, N.W.1. 








EUSton 4681. 
E9737 G 
GROUP 
pester 
RECONDITIONED 
and GUARANTEED 


JONES CRANES 


KL.15 Capacity 15 cwts 


KL.22 - 2 tons 
KL.40 - 3 tons 
KL.44 e 4 tons 


After-sales service with all Jones Cranes 
supplied by:— 
GEORGE COHEN 
Sons and Company Limited 
WOOD LANE, LONDON, W.1/2 


Telephone: SHEPHERDS BUSH 2070 
E9741 G 














YOU'RE ON THE TARGET 
IF YOU REMEMBER 





WAROS might have it/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 
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AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 
in the 
VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 


W.C.2, 
TEMple Bar 7471 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 
56, VICTORIA STREET 


LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 














| FOR SALE | 








60in. LANG BORING AND FACING 
LATHE 


10in. between centres. 

Sliding bed. 

12 spindle speeds 2-7-330 r.p.m. 

Pedestal type tool holder and compound slide 
rest on separate bed mounted in front of 
machine. 

6¢in. hollow spindle. 

Power feeds and rapids to all movements. 

4 face plate chucks. 

Approximately 4 years old. 

Weight 17 tons. 


DIMCO (GT. BRITAIN) LIMITED 
415-417, OXFORD STREET, 
LONDON, W.1 


Tel.: Mayfair 1585. E988 G 





LOCOMOTIVES FOR SALE—A recent large 

hase enables us to offer the following XA E 

lication, —! oh layes, Limited, Bridgend, 
Glamor siephone, Bridgend 1311/27) — 





Glamorgan (Telephone, 
Bore Type ‘os 
and When pres- N 
Item stroke sae built = onisht 
tons 
1 144x24 040 ~ 160 22 
Hawthorn 
Leslie 
2 14x22 040 — 160 22 
Barclay 
3 14x22 040 — 160 22 
Barclay 
4 14x22 040 _ 160 22 
Barclay 
5S 14x22 040 on 160 22 
Barclay 
6 14x22 040 1935 160 22 
Barclay 
7 17x24 040 1934 160 36 
8 17x24 oad 1940 160 % 
9 17x24 oat . 1941 160 36 
10 17x24 go 1941 160 % 
11 17x24 i eed 160 36 
I 
12 18x26 ¢ 1950 180 wy 
I 
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AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 





SALE & VALUATION 
OF 
FACTORIES 


PLANT AND MACHINERY 


20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 





Pursuant to instructions from Byrom Foundry & 
i Co. Ltd. 


NAX ROAD, TRAFFORD PARK, 
MANCHESTER, 17. 


F. S. Airey, Entwistle & Co, 


instructed 
ae BY “AUCTION, ‘, PIECEMEAL, 
TUESDAY. NESDAY AND ee 
JANU. 30th, 1 


ARY 28th, 29th and 
commencing at 10.30 a.m. LP my 


EXCELLENT MODERN 
MOTORISED MACHINE TOOLS, 


METAL-WORKING 
MACHINERY, 


FOUNDRY PLANT AND 


GENERAL EQUIPMENT 


including : 

“WARD” 2A and 4‘ ‘WARD ” No. 3A 
CAPSTANS for ~ and chuck work ; “ ATLAS 5” 
Bench Capstan; 2 “BROWN & SHARPE” 

“00” and . No. 19 Automatic Screw Machines ; 
WILLSON 15in. SWING TOOLROOM LATHE ; 


“ BERRY ” in. centres S.S. and S.C. Lathe : 
5 “ ATLAS” Sin. cens. Bench Lathes ; 6in. cens. 
S.S. and S.C. Lathe; “TAYLOR” Tin. cens. 


Brass Finisher’s Lathe 
““ ARCHDALE” 28in. HORIZONTAL MILLING 


MACHINE ; “ Taylor’ Double End — ; 
2 Horizontal Milling M ines ; “ ATLAS ” 
“ MF” Bench ditto, ““ ATL ” 7B Crank oe; 


2 Pillar and 16 Bench Drills ; ‘‘ Rapidor ” Hacksaw ; 
“ Atlas” 12in. by 6in. T. & c Grinder ; Bench and 
Pedes 1 Plain Gri 


ta and inders ;_ _— Linisher ; 
“ HILMOR” MD2 TUBE BENDER, new 1952; 
* Hilmor ” 3in. ditto ; 3 thin. ditto; and Hand 
Tu ping and. De-burring 

Machines ; Pneumatic Valve ‘esters and Pum: 
GEARED GUILLOTINE 


OST” 48in. 
SHEAR ; Treadle Guillotines ; F 


ae Machines ; 
a, ‘Rolls; Circle Cutters Tinsmiths’ 
Pla Plant 70-TON, 65-TON and 25-TON POWER 


5 Smaller Ditto ; 17 Fly and Treadie 

Presses ; 3“ Burfree” * Nibbiing Machines ; A Abra- 

sive Wheel Cutters ; Ba deme work x. am 
“ Canning ” “ Cruickshank” 


it Bath. 
500" 1b OIL- FIRED TILTING Fong ym Bavay 
NACE, Pre-heater, Electric 
90 Ib. Oil-Fired ‘Crucible. LF rer ‘ou 


Storage Tank, 
and usable Crocibles > ; ” TACK MAN eae 
Ol PNEUMATIC MOULD) 

‘oulder ; ANETIE TPNEU: 
MATIC. CORE BLOWER, » new 195s , 
Sand Dryer ; Machine ; $ 

tor e “Sand. Scr Screen ; 
Blast “Easton & & Johnson” an. Ed 
Runner Mill ; 
PAIRS STEEL MOULDING BOXES up Tin, by Iain, 
im. 3 - * in 

by 12in. CoMPouND AIR COMPRESSOR SET 
and Two Smaller Ditto; 2 Blowers ; 


“ NERO” WOOD TURNING LA 
~~, ce a aly Saw Bench, Joiners 


Benches, 
aa reli Spe 7 Electric Hand 
Grinder Spare Electrical 


Te Racks Tibles ond Boeke Gensel Oren 

frigerator, Gas Cooker Hot Ga i, 
teamer, 

Kitchen Equipment, Tables and 

On view one week prior to sale or earlier by appoint- 

Catalogues and further information may be had from 

AUCTIONEERS, 45, Cross Street, M 
chester, 2; and 18, Wood Street, Bolton. 9783 7 





AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUOTION | SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 
FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 
Sites, London 


T 3 
Monarch 3422 (8 lines) 





HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 
Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 
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AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


&. L. JUDGON, P.R.1.C.S., F.A.!. 

8. BEDDARD, A.1.MBCH.E., F.A.L.P.A. 
M. 3. CHEAVIN, F.A.1. 

G. B. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844'5/6 (3 lines) 





Established 1807 


FULLER, HORSEY 


SONS anp CASSELL 


Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone : ROYAL 4861 











£ ge * 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 


1958 Main Location Auctioneers 
January 13-15 Vehicles, motor Central Ordnance Depot, MIDLAND MARTS. 
cycles, and miscel- Bicester, Oxon LTD. ( . L), Market 

‘(Tel.: 73.5 
January 21-24 Vehicles, etc.,includ- M.O.S. Storage Depot, W WALTON & 
ing :— Ruddington, Notts. H (Dept. L), 


x 
ipment. Red mobil of all types, earth and road construction 4 
mobile hing eauipmen J mobile workshops, Snmndwpen pomhnngeat ngevvey oo ee 


pont 21-22 ci comebeni ie Central Ordnance Depot, 
including :— Didcot, Berks 


Large quantity of chemicals, engineers’ ania: edhion aaiehiiid 

ble, rope, hoisting tackle, blankets, textil Se wee rivets, nails, eee 
mod ae paint, matchets and sheat heathe, miacel pebinnanas feesinte. kitchen equipment, 

January 28-29 Machine cloth- lang Byley, Mie Lily 4. K. NORRIS & SON 

a cic esse esate 

) os ) 

January 31 Miscellaneous stores Returned’ Stores Depot, J. H. PALMER & SONS 

British Sidings, L), Bank Cham- 

ram oe ; Burnham on Sea, 

Clarence Hotel.) (Tel,: 2326.) 


CATALOGUES (6d. each—-P.O.s) available only from the Auctioneers shown above. B9T75 : 


au Reinga 
(Yel.: 47271. 





SIMMONS 1 SONS 
Road, 4 Berks. 
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VanIZers 


to the Irad 


ty ae ene 









“Our technical Staff 
will be pleased to 
dea! with any 
Galvanizing problem 
you care te submit. 


MIDLAND GALVANIZERS 


ee ee 








You never know who 
you'll meet... 


. or what new subjects will be covered in the pages of 


THE MOND MAGAZINE. Its articles and features, illustrated in colour, 
deal with a variety of topics related to the many products of the 
Mond Nickel Company and its associates. Issue Number Four is 4 


now available. Are you on the regular mailing list? | 


CONTENTS OF THIS ISSUE INCLUDE: 
Platinum Cathodes Extend Valve Life 
Nickel Alloys in Fork Lift Trucks 
How Cobalt reveals Art Forgeries 
Prospecting Minerals 


How Chromium-Nickel Alloys 
help the Brewer 







THE MOND MAGAZINE will be sent 
regularly on publication to all who are interested. 


Send us your name and address 


THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON S.W.1 


TAG ~M 
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Ward, T. W., Ltd..... ....29-85-116 
Weir, G. & J., Lid. 63 
Welding Technical Services, 

pO ES piensa 
Weliman Bibby Co., Ltd : 93 


Wellman Smith Owen Engi- 

neering Corporation, Ltd..... 48 
Weston, C., & Co., Ltd.. vere 49 
Westool, Ltd. . 6 
Westwood, J., & Co.. Ltd. 8 
whee * Crane & Hoist Co. "| 


ATES 08 

Wheatley Kirk, Price & Co 117 
Wiggins. F., 119 
ood. E., & Co.. Lid. RES E 90 


Woodfield Hoist & Associated 
Industries, Lid. .... ; 104 


Wootton Bros. Ltd.. a 

Worthington-Simpson, Lid...... 18 
Yarrow & Co., Ltd.... 105 
Zephair, Ltd..... pidgnirenn bid: 











TELEPHONE: DEANSGATE 5867-9 


PITCH PINE 


The engineer’s Timber 
affording highest strength with natural durability 


Large sections a speciality 


MALLINSON & ECKERSLEY LTD., 


PITCH PINE SPECIALISTS 


23, BLANTYRE STREET, CHESTER ROAD, MANCHESTER I5 
TELEGRAMS: ‘PITCH PINE’ MANCHESTER 
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RUSSELL 
MOTHERWELL. 
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MICA 


FOR INSULATION 
WATER GAUGES, 


ETC. 


F. WIGGINS & SONS 


Phone: 
SYDenbam 7660 


$-11 TREDOWN ROAD, SYDENHAM, S.E.26 


Established 
184g 

















CEMENT WORKS 
CHEMICAL PLANTS Etc. 


ne ee ee 


MAXIM CONVEYORS 
(ENGLAND) LIMITED 





SCREW CONVEYORS 


for FLOUR MILLS - SUGAR REFINERIES 
FERTILIZER PLANTS 
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Valve efficiency with economy... 





I 
‘ 
] 
aa c 
Audco lubricated plug valves are recognised throughout include taper seats which are not exposed to moving fluids, 
industry as the most reliable where a positive shut-off is quarter turn operation and a rotary plug which is the only 
essential. basic moving part. 
A unique pressurised lubricant system provides a leakproof Available in a complete range of sizes and pressure ratings 
seal and ensures easy rotation of the plug (without friction) in cast iron, steel, stainless steel and corrosion resisting metals, 
under extremes of temperature and pressure . . . other features Full particulars of the Audco range will be supplied on request. 
utttcawmol 
’ 
J , 


FOR A POSITIVE SHUT-OFF 





AUDLEY ENGINEERING CO., LTD... NEWPORT. SHROPSHIRE>D 
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ARE YOU A BUSH, 





aQGnui19 © 


whatever you are, whatever you do, 


your specification puts you apart, 
you mustn’t be this, you’ve got to be that; 


to make you at all they can’t even start 
till problems are solved and properties used 








that Morganite Carbon alone can impart. 


ute 


For the design engineer Morganite Carbon is a material with a 
vast potentiality ; some of its properties are unique, many 
can be varied to obtain specific characteristics. 

A material which is strong as steel but light as aluminium, which 

is self lubricating, has some exceptional electrical properties yet is 
non-metallic, must have a multiplicity of applications. 

When you have read the other properties of Morganite Carbon, 


yhy not have a talk with our technical staff ? 
They may be able to help with your problem. 
OTHER PROPERTIES INCLUDE: 
High resistance to wear. Wide range of resistance to chemical attack. Machinability. 
Good thermal conductivity. Not wetted by molten metal or slags. Non-seizing. 
Non-galling. Good mechanical strength at high temperatures. 


Good electrical conductivity. Available in impervious forms. Low thermal expansion. 
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MORGANITE WievNa:xen, 
Phone: BAT. 














THE MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.1I 


The Engineer 


JANUARY 10, 1958 


ar 
|| 
(z 
cE 


\ i 





eee | 





"—" 


MOSS 
GEARS 


GEARED MOTOR 





